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Honorable William K. Reilly
Administrator

U.S. Environmental Protection Agency
401 M Street, S.W.

Washington, D.C. 20460

Attention: Ms. Marian Mlay
- Oceans and Coastal Protection Division (WH-556F)

Dear Mr. Reilly:

We have received the Zugust 2, 1992 letter from Robert H.
Wayland, III, seeking additional ano*ﬂat*on on Governor Wilson’s
nomination of Morro Bay for inclusion in the National Estuary
Program (NEP). To respond to the gquestions posed in Mr.
Wayland’s letter, we have prepared an addendun to the original
application, which we have enclosed with this letter.

To facillitate your review of the addendum, we have included
each of Mr. Wayland’s guestions, along with our responses. We
have also included supplementary maps, bibliographies, etc., to
fully answer the various gueries.

We appreciate the opportun ity to provide you with the
additlonal information vou need to cons der the Morro Bay
application. We believe that this additional information should
fully respond to the guestions posed, and prov1des strong
Justification for the inclusion of Morro Bay in the NEP The
State of California still strongly supports the proposal, which
we trust will be successful.

If you need any additional information on this nomination,
please feel free to contact Craig J. Wilson, Chief of the Bays
and Estuaries Unit, State Water Resources Control Board, at (916)
657-1108, or Steve Eabry, Coordinator, Morro Bay Task Force, at
(805) 549-5723.

Slncep/ly/’

-

[ 22

James M. Strock W. Don Maughan

Secretary for Environmental ' Chairman, State Water
Protection Resources Control Board

Enclosure

S55 Cupuob Mall. Suie 233 o Secramento, California 93814 e bYio,443-3836 e Fux 191a 2156400
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NATIONAL ESTUARY PROGRAM

THE NOMINATION OF MORRO BAY
ADDENDUM

INTRODUCTION

In accordance with Section 320{a)(1) of the Clean Water Act, the State of
California submitted the nomination of Morro Bay, San Luis Obispo County,
California to the U.S. Environmental Protection Agency (EPA) on May 30, 1991
for inclusion in the National Estuary Program (NEP). The nomination package
was unsolicited at that time. However, on February 20, 1992, EPA had a call
for submissions to the NEP, and the Morro Bay nomination package was accepted
for consideration during the open nomination period.

On August 3, 1992, the State of California received a letter from Robert H.
Wayland III, Director of the Office of Wetlands, Oceans and Watersheds, EPA.
The letter requested that the State of California supplement the original

nomination package by addressing issues raised during an initial review of the
nomination.

The responses to the issues identified by EPA are contained in this addendum
to the original Morro Bay nomination package.

RESPONSES TO EPA QUESTIONS

The State of California responses to the questions raised in the August 3,
1992 letter from EPA are listed in the same order as in the EPA letter. The
questions posed by EPA preceed our responses.

National Significance

1. Question

The nomination does not clearly demonstrate how the Morro Bay estuarine
system would expand the types of problems covered by existing NEPs, and
therefore of national significance.

Response

Morro Bay is an estuary of national significance because it is relatively
unpolluted, 1ittle impacted by humans, and provides a demonstration
project for the NEP to implement pollution prevention measures. Morro Bay
is threatened by toxics (chromium and nickel from mining) and pathogens
(bacteria from runoff and septic systems). A demonstrated problem is

sedimentation of bay wetlands which is slowly destroying remaining
wetlands. '

The Morro Bay nomination provides a unique opportunity for implementing
pollution prevention measures to lessen the threats to the Bay's ecosystem
rather than expanding on the types of problems covered by bays and
estuaries already in the NEP. The point sources of pollution in and
around Morro Bay have been controlled to a very large degree. The
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challenge now is for the water quality protection activities to anticipate
and avoid the impacts of increasing land use and other attendant problems.

Most of the existing NEP projects are focussed on solving and remediating
years and possibly decades of pollutant insults. The Morro Bay project
will focus on avoiding impacts of land use, public land management,
agriculture, residential development, and other nonpoint source concerns
by implementing strategies to completely avoid these problems before they
cause serious impacts to the estuary.

Morro Bay will serve as an example of a nonindustrialized, urban area that
prevents polliution before it enters a precious coastal resource.

The pollution prevention approach is one of the cornerstones of the State
of California environmental protection goals established by Governor Pete
Wilson. His third goal (among six) is:

". . . [The State of California] must act to prevent the creation of
pollution in the first instance--it is not sufficient, from an
environmental or economic standpoint, to focus solely on poliution as
it exits the pipe or stack." (P. 1, Governor's Reorganization Plan,
Number One, 1991, Creating the California Environmental Protection

“Agency.)

EPA has also recognized the importance of implementing pollution
prevention activities through (1) development of guides to pollution
prevention (for industry and building trades), (2) incorporation of the
concept in its draft strategy for sediment management, (3) the activities
of EPA's Office of Prevention, Pesticides and Toxic Substances, and (4)
the NOAA/EPA/State implementation of the CZMA amendments.

Morro Bay can be effectively protected by implementing pollution
prevention measures on a watershed scale. Morro Bay and other relatively
clean bays and estuaries (including the Monterey Bay Sanctuary established
just north of Morro Bay) cannot be protected unless land use practices are
linked to water quality protection. We are confident that Morro Bay can
serve as a model for the preservation of our threatened coastal resources.

Morro Bay's management plan will be a model for all of the small
relatively unspoiled estuaries across the nation. Morro Bay offers the
National Estuary Program important factors not being addressed at this
time, and is, therefore, of national significance.

Question

Given the importance of the nomination assigned to wetlands in Morro Bay,
the nomination would benefit from a more detailed description of the
quantity and diversity of wetlands, specific threats to wetlands, and a
discussion of how the management conference would provide ecosystem level
protection for wetlands.

Response

Morro Bay wetlands have been mapped and described in a number of studies,
including the U.S. Fish and Wildlife Services Wetland Inventory. The
various categories are shown on the watershed map (Appendix 1A).
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Wetland habitats found in Morro Bay include Subtidal and Intertidal
Eelgrass (730 acres), Coastal Salt Marsh (500 acres), Coastal Brackish
Marsh (80 acres), Coastal Freshwater Marsh (35 acres), and Riparian
Woodland (120 acres). Additional riparian woodiand habitat is found along
both Chorro and Los Osos Creeks and their tributaries. These habitats
support a number of sensitive species, including the Black Rail and Salt
Marsh Bird's Beak. Morro Bay supports the Targest and most unspoiled
wetland habitat in central and southern California.

Probably the most serious threat to these wetlands is the rising elevation
of the creek deltas as a result of increased sedimentation. The
management conference would develop a statement of desired ecosystem
characteristics at, say, the end of 5 years, 10 years, and 50 years. The
steps to be taken to reach such goals would be outlined. A1l interested
parties will have input in deveiopment and implementation of the
management plan, and all agencies would use the plan to take the necessary
steps. The considerable community support through groups such as the
Friends of the Estuary at Morrc Bay will be used to urge the agencies to
take action. Encroaching development, particularly in riparian forest
areas, is impacting wetland acreage in some areas, particularly the back
bay. Currently high ground water levels from septic systems in Los 0sos
and Baywood Park may help maintain freshwater wetlands at the edge of the
back bay. If sewage treatment is implemented in this area, it must be
done in a way which ensures that this freshwater marsh habitat is
maintained. Hoary cress, an introduced plant species, is invading
brackish wetlands at the mouth of Chorro Creek and is reducing its
biodiversity. The progressive effect of sedimentation in filling the Bay
is documented in the research studies funded by the California Coastal
Conservancy.

The Morro Bay wetlands are a significant natural resource in the State of
California because nearly 91 percent of California's wetlands have been
destroyed.

Geographic Scope of the Estuary

1.

Question

The maps that are included in the nomination are very difficult to read
and, in some cases, illegible. A clear, detailed map showing the
locations and types of land uses would be a helpful supplement. The map
should include descriptions of parks, types of agriculture, and
residential and commercial property zones.

Response

Please refer to Appendix 1, maps of the watershed, which update the
original filing.

Question

Apparently the study area does not include the Morro Bay-Cayucos sewage
treatment plant. Given the major impact the plant's discharges have on
Bay water quality, excluding the plant from the study area calls into
question the ability of a Morro Bay Management Conference to succeed. The

.nomination would benefit from a discussion of this major issue.






Response

Effluent from the Morro Bay-Cayucos sewage treatment plant is discharged
into Estero Bay and does not enter Morro Bay directly. It discharges
north of the mouth of Morro Bay from a multiport diffuser one-half mile
from shore and approximately one mile from the mouth of the estuary. This
effluent has been chlorinated since 1986, as ordered by EPA. Recent
monitoring of coliform bacterial levels indicate that concentrations
within the Zone of Initial Dilution remain below 17 per 100 mi (MPN). The
Section 301(h) modified NPDES permit permitting discharge of primary
treated effluent through this outfall can only be renewed as long as
continual monitoring of the discharge does not identify significant water
quality problems resulting from the discharge. To date, such problems
have not been identified, and the plant continues to operate under the
wajver. A California Regional Water Quality Control Board (Regional Water
Board) bacterial study of Morro Bay (FY 1986-87) was conducted to locate
the source of coliform bacteria in resident shellfish. Several sources of
bacteria were identified. However, the study did not identify significant
water quality problems at the mouth of the Bay. In fact this area was
routinely the cleanest water in the Bay. The effluent could periodically
enter the mouth of Morro Bey as a result of ocean currents and tidal
action, and if Morro Bay is accepted into the NEP further study of the
impacts of this plant may be warranted as part of the program. Potential
indirect effects of this treatment plant discharge and other facilities in
Estero Bay (marine terminals and power plants) will be considered in the
planning process as appropriate. We believe that strict adherence to
watershed drainage territory in the NEP area is a simple concept that is
more desirable by the general public, especially in resisting pressures to
use the program for consideration of issues unrelated to an estuarine
management program.

Question

While there is mention of Morro Bay, Baywood Park, Los Osos, and Cuesta-
by-the-Sea, the nomination does not give an adequate description of
developed and incorporated areas (i.e., cities and towns) in the study
area., EPA would be in a better position to evaluate the development
pressures impacting the estuary if the nomination provided information on
the population, growth rates, and legal standing (i.e., incorporated vs.
unincorporated) of all communities in the study area.

Response

The human population in the watershed is in excess of 35,000 people,
resulting in a watershed population density (400+/mi2) much greater than
many other functioning estuaries. There is some variation because of the
changing populations (and resident staff) in Camp San Luis Obispo and the
California Men's Colony. The students, faculty, and staff at Cuesta
College is also very large at most times. The government complex of these
combined facilities and the adjacent County jail and offices is, in fact,
an urban development in excess of 10,000 people that greatly impacts
Chorro Creek and the estuary.
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The 35,000 people in the watershed is almost triple the population in
1960, and development pressures are intense in both the Chorro and
Los Osos Valleys in addition to Los Osos itself.

Boundaries of incorporated areas (only the City of Morro Bay) and the
urban boundary lines of Los Osos (Baywood Park, Los Osos, and Cuesta-by-
the-Sea) are shown on the attached watershed map (Appendix 1B).

The Urbanized Areas

The population of the City of Morro Bay is now 10,000. Only a portion of
Morro Bay City is in the watershed. Since the development potential of
Morro Bay in the watershed is limited, the future impact of this
population should not increase.

In Los Osos the population is now 15,960. The population has increased
threefold from 1970 when the population was 5100, to the present. The
current General Plan has a target population of 28,000. The management
plan should address the impact of a doubling of the population in Los
Osos. The Los Osos General Pian will be reviewed and updated in the next
two years and should incorporate recommendations developed in the
management conference.

The County of San Luis Obispo has grown rapidly in the last few years. It
currently has a growth rate cap for residential development of 2.3 percent
per year. Within the watershed, however, pressures to develop visitor-
serving facilities constitute potentially the most serious future impact
to the estuary. At the present time, three golf courses are proposed
along with conference and hotel facilities within the Chorro Creek basin.
Other future projects are likely.

Again, if estuarine management and pollution prevention measures can be
incorporated into the General Plan update, potential impacts of these
projects on the estuary can be adequately addressed within a Comprehensive
Planning framework. Other populations within the watershed include:
Cuesta College (population 7,900; growth rate 3 percent), California Mens
Colony (population 6,000), and Camp San Luis (population 1,000).

Environmental Problems and the Cause-and-Effect Relationships

1.

Question

The nomination discusses the cause-and-effect relationships of problems
theoretically or generically, but does not convincingly demonstrate a
connection. It is vital that an awareness of specific problems be
discussed in detail in order for EPA to understand and evaluate the
condition of the estuary, as well as the state of knowledge concerning
these problems.

Response

At least three water quality problems have been identified which threaten
the health of the estuary.
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Sedimentation has been identified as an obvious problem in several
studies on the watershed. At current sedimentation rates, the Bay
will be filled within approximately 300 years rather than the several
thousand years under natural conditions. The U.S. Soil Conservation
Service has completed an erosion and sediment study of the watershed
(1989) which estimates the amount of sediment generated by various
land use practices in the watershed. Other studies, conducted in the
Bay itself, using historic and current aerial photographs and other
information sources, have documented steadily increasing delta
elevations, increasing acreage of more upland habitat types, and
encroaching introduced plant species, all indicating changes in the
estuary resulting from siltation.

Bacteria and associated pathogens have been identified as a problem in
the estuary in several studies. Monthly State Department of Health
Services studies have identified occasional contamination of shellfish
in the Bay, forcing closures of commercial oyster operations at times.
A bacterial study of the Bay conducted by the Regional Water Board in
1987 identified high fecal ccliform levels in portions of the back bay
where septic systems are potential sources, along the Embarcadero 1in
Morro Bay, near the marina in Morro Bay State Park, and in Chorro
Creek itself. Several point sources were identified as a result of
this study, but much of the contamination appeared to result from a
variety of non-point sources. The Regional Water Board is currently
monitoring bacteria levels in the back bay and in Chorro Creek.

Metals (chromium and nickel)--Abandoned mines in the Chorro Creek
watershed have contributed relatively high levels of nickel and
chromium to the watershed. A current study being conducted by the
Regional Water Board has identified levels exceeding Basin Plan
standards in several sites below the mines. It is not known to what
extent these metals have accumulated in the bottom sediments of Morro
Bay itself.

Water Diversion--Water diversion on both Chorro and Los 0sos Creeks
degrades habitat both in the creek and the estuary. Over-diversion
has contributed to the reduction of the steelhead trout fishery, and
may have eliminated the tidewater goby from its habitat in the Jower
creeks. The acreage of irrigated agricultural land in the watershed
has increased considerably in the past decade. Land that at one time
was used for dry land farming is now planted with water-intensive
crops such as snow peas and is frequently farmed year-round.

Municipal diversion of Chorro Creek is resulting in impacts in surface
flow, and in dry periods, including many summers, the creek does not
flow to the estuary. This creek is so heavily diverted that a
proposed effluent reclamation project by the California Mens Colony is
being protected, as many fear that without the effluent the creek will
be dewatered much of the time. The Los Osos creek watershed has been
declared "fully diverted" by the State Water Board, indicating that
they do not believe that any additional water is available on that
creek for further diversion. Availability of fresh water on the
watershed is definitely an issue in need of further study.







2.

-7-

E. Other concerns include the loss of steelhead fisheries in both Los
Osos and Chorro Creeks, destruction of riparian habitats, water
quantity, and loss of sensitive habitats.

Question

With the possible exception of sedimentation studies, the nomination does
not describe conclusions of existing studies of the estuary and therefore
gives the impression that very little is actually known about problems in
the estuary.

Response

It is true that little is actually known about problems in the estuary.
The need for research {s being addressed (see especially Appendix 2) but
much more will be needed. This lack of knowledge will be addressed with
our participation in the NEP. The proposed budget for the management
conference takes intc account the need for further research. However, the
need for research does not mean that the management conference will not
take action in the short term. Once developed, pollution prevention
measures can be implemented very quickly.

Question 1 above addresses existing studies regarding sedimentation,
bacteria, and heavy metals. Studies in other categories include:

A. Hoary Cress--A study for the State Department of Parks and Recreation
has been conducted on the invasion of hoary cress in Chorro Creek's
delta area. As brackish water wetlands are disturbed and filled by
increasing sedimentation from the upper watershed, the spread of this
invasive, introduced-piant species is exacerbated. A second study
addresses potential control programs for the plant.

B. Tidewater Goby--Recent surveys for this sensitive species have not
located it in the Jower creek mouths since 1986. Siltation of
brackish water areas and pumping of freshwater have been identified as
problems resulting in degradation of its specialized habitat.

Question

The relationship between the health of the estuary and the local and
regional economy is not demonstrated. For example, a discussion of the
history and decline of Morro Bay's once-significant oyster population, the
clear role of pathogens from the Morro Bay-Cayucos sewage treatment
plant's Section 301(h) discharge in creating this decline, and the
economic impact on the region would be helpful.

Response

The health of the local and regional economies are tied directly to the
health of Morro Bay. Morro Bay is known for its scenic beauty, diverse
animal 1ife, commercial fishing industry, sport fishing and other forms of
aquatic recreation. We have not found a decrease in oyster farming
acreage from peak levels in recent years to the current lower level is
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caused by anything but marketing limitations. At times, high bacterial
levels in the Bay have forced closure of shellfish fisheries. Such
closures not only impact recreation or commercial use of the area at
times, but also impact public perception of the Bay as a pristine, clean,
safe environment that is desirable to visit. In addition, at least

100 acres of once-productive oyster beds are now unusable because of
increased sedimentation in the Chorro Delta. Local commercial fisheries
depend in part upon the nursery values of the estuary for production of
fish. Impacts to the estuary which may impact juvenile fish production
include filling of open water habitat and dredging activities, both
directly related to sedimentation.

Question

The nomination describes the NEP as a land preservation program, but the
NEP is essentially a water gquality protection and planning program. The
nomination would benefit by clarifving the significant water quality
probiems in Morro Bay that the NEP can focus on, or alternatively show
that there are no major problems and Morro Bay is a pristine estuary that
needs to be protected.

Response

The issues and plans in the Morro Bay watershed are not land preservation,
rather they are primarily watershed water quality p]ann1ng through
improved land use planning. As identified earlier in the response to
questions, significant water quality problems include erosion and
sedimentation, bacteria and associated pathogehs nickel and chromium
levels. The focus of management planning is being placed on improvement
in these existing problem areas, as well as planning for long-term
management of the watershed 1in a way which forestalls additional water
quality problems in the future. Other than siltation, the Bay itself has
relatively few threats and falls in the program category c¢f preserving a
little-poliuted viable ecosystem.

Institutional Arrangements

L.

Question

The nomination could be significantly improved by including a thorough
description of the role of existing Federal agencies and programs which
are responsible for protecting the estuary (e.g., NPDES program),
including successes, deficiencies, and implementation of these programs.
For example, discuss in detail Section 319 monitoring projects,

Section 301(h) discharge permit plans, and Section 404 dredge and fill
activities to name a few.

Response

A management conference is necessary to provide the framework for
successful management and maximum benefit of all programs. Existing
Federal programs which function to protect the estuary include:
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Clean Water Act (CWA) Section 319(h)--provides funding ($163,000) for Soil
Conservation Service (SCS) technical staff implementing the Morro Bay
Watershed Enhancement Plan. This program is currently funded through
1994. Local landowners work with SCS to devise and implement management
plans for their land to reduce erosion problems in the watershed. A
number of landowners are already participating in the program.

CWA Section 319(h)--The State Water Board and EPA have also provided
funding ($100,000/year) for a ten-year "paired watershed" study. This
study will monitor changes in sedimentation and water quality on a
watershed treated with best management practices, and compare it to a
similar watershed where such practices are not in effect. This study is
expected to begin data collection this winter.

CWA Section 205(j)--Tfhe State Water Board and EPA have provided funding
to study abandoned mines on the Cherro watershed. This study has already
identified chromium and nickel as metals of concern in the watershed and
will ultimately result in recommendations for remediation.

U.S. Department of Agriculture (USDA) Hydrologic Unit Area Water Quality
Grants--The USDA has provided funding to support SCS technical assistance
in the watershed ($140,000/year), Cooperative Extension adult and youth
watershed education programs ($100,000/year), and cost sharing with
farmers and ranchers ($100,000/year) for five years.

NPDES Permits

CWA Section 301(h)--This waiver to Federal (lean Water Act requirements
remains in effect for the Morro Bay-Cayucos wastewater discharge facility
as long as monitoring studies currently in place do not detect that the
discharge is resulting in significant impacts to the environment. The
facility began chlorinating the discharge after monitoring detected high
coliform counts near the area of discharge.

California Men's Colony {CMC)--CMC has an NPDES permit to discharge
effluent into Chorro Creek approximately nine miles upstream from the
estuary. Though this is a potential source of water quality concern for
the watershed and estuary, the discharge is generally regarded as a
benefit to the system. The California Department of Fish and Game
requires by agreement that at least 0.75 cubic feet per second of this
discharge remain in the creek to support fish. Increasing demand for this
water for reclamation projects, including a County golf course in the
watershed, may further jeopardize water availability in the drainage.

U.S. Army Corps of Engineers (COE)--The COE conducts regular dredging at
the mouth of Morro Bay to maintain the channel in a passable and safe
state. The COE obtains waste discharge requirements from the Regional
Water Board and water quality certifications from the State Water Board
for dredging operations.

CWA Section 404 permits--Dredging activities conducted by other agencies
which affect wetlands in and associated with Morro Bay are subject to the
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Section 404 permitting process. For example, proposed dredging by the
Department of Parks and Recreation to expand the small boat marina in
Morro Bay will need to comply with any conditions placed on the permit by
responsible agencies. Other dredging activities in the Bay include
construction of new waterfront buildings in the City of Morro Bay, where
eelgrass habitat can be disturbed as a result of construction activities.
The Section 404 process provides a mechanism to ensure that these impacts
can be mitigated properly. Other than the NPDES permitting, which has
good results, the other programs are in progress and it is tco soon to
evaluate results.

Question

The nomination cites the "Morro Bay Watershed Enhancement Plan" prepared
by USDA as a major success in addressing the estuary's top priority
problem but does not describe the plan. Indicate what agencies or public
entities are involved in implementing the plan, or show how this plan
would be used in the development of a Comprehensive Conservation and
Management Plan (CCMP).

Response

The "Morro Bay Watershed Enhancement Plan" (Appendix 3) describes two
basic approaches to erosion and sedimentaticn control on the watershed.
The first approach describes Best Management Practices to reduce soil
erosion on land in the drainage, including roads, brushland, rangeland,
pastures, and riparian and urban areas. Recommended practices include
fencing, deferred grazing, riparian vegetation management, conservation
tillage, construction site erosion control, and others.

The second approach includes construction of sediment basins or traps on
the lower watershed to prevent soil which leaves the land from entering
the Bay. Recommended sites included lower Chorro Creek and Warden Lake on
the Los Osos Creek drainage. The plan recommended that both approaches be
used in combination to address sedimentation problems on the watershed.

SCS is currently implementing the first approach using funding from CWA
Section 319(h) and Hydrologic Unit Area water quality grants as described
above, as well as cost sharing funds administered through the Coastal
Commission and fish habitat restoration funds from the State Wildlife
Conservation Board. One of the identified sedimentation trap sites on
lower Chorro Creek has been purchased through funding from the State
Department of Transportation's environmental mitigation fund and the
Coastal Conservancy. Funding for implementation of this project is not
yet available. This plan will provide a strong foundation with minor
enhancement, to address sedimentation issues in a CCMP, and that
implementation will continue consistent with any recommendations.

Question

State and local activities could be more fully described to enable an
analysis of the current status of participating agencies, schedule/status,
findings, implementation, compliiance, and enforcement data for the various
programs.
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Response

State activities currently underway in the Morro Bay watershed include:

RWQCB--The Regional Water Board has dedicated one full-time person to
Morro Bay project management. This position includes contract management
for Section 319(h) projects, impliementation of water quality monitoring as
part of paired watersheds study, instream habitat monitoring, back bay
bacterial monitoring, and participation in NPS program with the California
Coastal Commission. Other actions include the Abandoned Mines Study,
Toxic Sediment Monitoring Study, and issuance of a Cleanup and Abatement
Order to the County of San Luis Qbispo regarding closure of the Los Osos
Landfill on the Warden Creek drainage.

California Coastal Commission--In cooperation with the Regional Water
Board is utilizing the Morro Bay watershed as the model watershed for
development of a Non-Point Source Management Plan pursuant to Section 6217
of the Federal Coastal Zone Management Act Reauthorization Amendments of
1890.

California Military Department--The California Military Department has
provided SCS with a $30,000 grant to prepare a management plan for
management of Camp San Luis lands on Chorro Creek drainage.

Fish and Game Wildlife Conservation Board--This Board has provided a
$48,000 grant to SCS for implementation of instream restoration measures
on Camp San Luis property on Chorro Creek drainage. Fish and Game is
actively involved in habitat enhancement and fisheries restoration in the
watershed.

California Department of Transportation (CalTrans)--CalTrans has matched a
Coastal Conservancy grant with $835,000 to purchase land on lower Chorro
Creek to serve as a sediment trap/flood piain.

Coastal Conservancy--The Conservancy funded initial sedimentation and
enhancement studies ($100,000), and has provided $400,000 to the SCS
program for implementation of Best Management Practices on agricultural
lands. This money is used for 90 percent of the costs incurred. The
other 10 percent is met by the land owner. They provided $110,000 to
acquire the Sweet Springs Preserve and develop and implement the
enhancement plan. The Conservancy has also provided $610,000 as match
with CalTrans environmental mitigation fund money to purchase land on
lower Chorro Creek to serve as a sediment trap/flood plain.

State Department of Parks and Recreation--This Department has funded
studies on the invasion of hoary cress in the lower Chorro Creek delta.

County of San Luis Obispo--The County has provided leadership for the
Morro Bay Task Force (membership listed in Appendix 4). A1l agencies
Tisted have contributed personnel time for participation for more than
four years. The county has used oil mitigation funds for a part-time

leadership position until now when a half-time position is budgeted for
FY 1992-93.
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Additional local programs and the activities of the Bay Foundation are
discussed in the next two responses.

Question

The April 1992 letter updating Morro Bay's nomination primarily cited
problems with land use (i.e., high human poputation density, high
development pressures, anc freshwater withdrawal pressures), but the
nomination provides little information on these issues. The nomination
could be improved by discussing what county and municipal efforts
(especially land use planning programs) are in progress or planned
independent of the NEP to protect the estuary, and whether they are being
enforced.

Response

The County of San Luis Obispc has an approved local coastal program which
includes a local coastal plan and three area plans which generally protect
the watershed by restricting harmful development and protecting
agricultural lands. Currently, land uses within the Morro Bay watershed
are primarily addressed in the San Luis Obispo, Los Padres, and Esterc Bay
area plans. The Morro Bay estuary is located within the Morro Bay area
plan which is scheduled to begin the update process in 1993 in
coordination with the proposed management conference. The County, in
consultation with the Bay Foundation, is going to be introducing a
Geographical Information System (GIS) and satellite imagery technology
into the planning process for the watershed.

Enforcement and management of development activities is conducted by both
the County of San Luis Obispo and the City of Morro Bay. The County of
San Luis Obispo has a resource management system which includes levels of
severity which alert decision makers to upcoming resource deficiencies. A
resource capacity study addressing water quantity and quality issues for
an area within the watershed was recently completed and is currently going
through the public hearing process. The County also requires on site
stormwater retention for all developments in the area. In addition, the
resource protection section of the San Luis Obispo County Planning and
Building Department actively enforces zoning violations within the
watershed. Furthermore, the City of Morro Bay recently adopted an
ordinance restricting live-aboard vessels within the Morro Bay estuary.

Question

The nomination could be improved by including comprehensive review (e.g.,
citations, purpose, completion dates, and findings) of studies and
programs which private institutions, such as the California Polytechnic
University (Cal Poly) and the Bay Foundation of Morro Bay, have
participated in.

Response

In this addendum, we have listed the major studies being performed in the
watershed. We will not repeat that information here. However, the Bay
Foundation of Morro Bay has developed a Morro Bay and estuaries research
Tibrary at Cuesta College.
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A working bibliography is also being developed by The Bay Foundation. A
preliminary listing of the materials of the catalogued reports related to
Morro Bay is attached (Appendix 2). This is about 1/4th of the citations
in the system. The remainder deal with related estuarine studies
indirectly applicable to concerns in Morro Bay.

Few studies have been conducted on the Morro Bay estuary by private
institutions, although a few have been funded by public agencies.
(California Polytechnic State University is a State university). The Bay
Foundation was founded in 1989 to address this deficiency.

A study titled "Freshwater Influences on Morro Bay" was prepared for the
Bay Foundation by The Morro Group and Tenera Environmental Services (June
1990). This study summarizes existing data on streamflow, underflow, and
ground water, and identifies existing and future water diversion projects
and their total withdrawals. It also identifies sensitive habitats and
species of interest in the watershed, and summarizes potential water
guality concerns in the Bay, including stormwater discharge,
sedimentation, bacteria, and nutrients. This study was unable to evaluate
the freshwater needs of the estuary because of the ongoing drought and
lack of flow at the time of study. It identified in its summary a number
of research needs, including additional study on the freshwater
requirements to maintain a healthy estuarine system, and long-term
monitoring of biological and physical parameters in the Bay and watershed.

Horn and Allen (1976), in a paper titled "Numbers of species and faunal
resemblance of marine fishes in California Bays and Estuaries”, compared
the fish fauna present in Morro Bay to that of Mugu Lagoon, Colorado
Lagoon, and Upper Newport Bay, all in southern California. Morro Bay had
the largest seasonal diversity of fish species and biomass, while the most
urbanized lagoon, Colorado Lagoon, had the least. Based on species
diversity, Horn concluded that Morro Bay was a highly productive and
comparatively pristine system, but noted that intensified land use in the
watershed could result in pressures affecting Morro Bay in the future.

Horn (1980) also described diel and seasonal fish composition in the back
bay.

In a study of fish fauna in Morro Bay, Fierstine et al. (1973) documented
66 species in five different habitats. This study confirmed use of
shallow water areas and tidal creeks as important spawning habitat for a
number of species, including some of commercial importance.

A study by Behrens and Sommerville (1982) on impingement at the Pacific
Gas and Electric Company intake screens identified 88 species of fish,

bringing the total observed between this study and that by Fierstine to
over 100 species.

Josselyn (1989) prepared "Biologist Resources of Morro Bay as Impacted by
Watershed Development in Los Osos and Chorro Creek Watersheds". This
document summarizes various key species utilizing the Bay, discusses
distribution of eelgrass beds, and discusses potential effects of
sedimentation on these species. He concludes that sedimentation has

(1) degraded stream bottom and brackish marsh habitat in lower Chorro and
Los Osos Creeks, (2) promoted invasion of marsh habitat by exotic plants,
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(3) resulted in loss of steelhead and tidewater goby habitat, (4) caused
loss of historic eelgrass bed areas along with declines in some of the
species utilizing these areas.

Perspective Planning (1989) prepared a plan for the Audubon Society titled
"Sweet Springs Marsh Resource Enhancement and Access Management Plan”.
This document includes observations that the freshwater marsh in the Sweet
Springs area of Los 0sos has expanded in the last ten years. This
expansion is attributed to the high ground water table resulting from
domestic input to septic systems in the area.

Jeff Hatiner of Phillip Williams and Associates undertook a study on the
"Sedimentation Processes in Morro Bay, California“ (June 1988). This
study included preparation of bathymetric and topographic maps of the
area, sediment coring, study of tidal circulation, and documentation of
historical changes in bathymetry of the Bay and morphology of the delta.
It concluded that sedimentation has been sufficiently rapid to warrant
additional study and to initiate remediation measures. It estimated that
45,000 cubic years of sediment is deposited per year in the Bay.

The Land Conservancy of San Luis Obispo, a nonprofit organization
dedicated to preservation of oper space and agricultural lands, prepared a
document titled "Baywood and Los Osos Greenbelt". This study identifies
an open space belt surrounding the community of Los Osos which could
provide permanent open space protection for the endangered Morro Bay
Kangaroo Rat, and an "edge" for the community. Other sensitive species
which could be afforded protection by this greenbelt include the Banded
Dune Snail, Monarch Butterfly, Morro Blue Butterfly, Tidewater Goby, and
Morro Manzanita.

A partial list of topics of senior projects and master's theses written by
students at Cal Poly in recent years include: the influence of tidal
height on growth of (Crassostrea gigas (Blaylock et al., 1975), the harbor
seal in Morro Bay (Cox, 1974), foraging activities of the American White
Pelican (di Milo, 1983), a study of fish larvae in Morro Bay (Elliston,
1978), an ichthyoplankton survey of Morro Bay (Feeney, 1978), a study of
fish collections from 1968 through 1969 (Kline, 1970), a one-year study of
recreational clamming in the Bay (Mello, 1981), brant geese hunting on
Morro Bay in 1983 (Reid, 1985), and age distribution of brant in Morro Bay
(Saint-Amour, 1983).

Management Conference Structure

1.

Question

The proposed Policy Committee appears duplicative of the Sponsoring Agency
Committee and fails to include representatives of the Public Advisory
Committee and the Technical Advisory Committee.

Response

The Policy Committee will consist of representatives from many arenas with
the authority to make decisions and commit efforts for their respective
agencies or groups. Policy Committee members would be able to meet often
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and serve on task-oriented subcommittees as necessary. This large group
includes regulators, dischargers, land use planners, agricultural
interests, landowners, environmental! group leaders, legislators (Federal,
State, Jocal) and representatives from the Technical Advisory Committee
(TAC) and Public Advisory Committee (PAC). The Sponsoring Agency
Committee is an "executive committee" of the Policy Committee, made up of
four members who provide leadership and direction to the larger Policy
Committee. The Sponsoring Agency Committee will likely be made up of a
State Water Resources Control Board Member, Regional Water Quality Control
Board Member, County Supervisor, and EPA Region 9 Manager.

Question

The role of the Morro Bay Task Force could be more clearly defined, and it
would be helpful if its membership was listed.

Response

The Morro Bay Task Force includes staff level people from all agencies and
interest groups with responsibilities, jurisdiction, or interest in the
Morro Bay watershed. The group was designed as an exchange forum for
information about the Bay. While some members are decision makers for
their agency/group, the Task Force is intended as a vehicle to facilitate
coordination and exchange of information without a decision-making role.
The Task Force has been very successful in this role involving primarily
staff-level members. As shown in the original NEP nomination package, the
Task Force will provide the membership for the TAC and PAC when they are
formed. Attached as Appendix 4 is the Morro Bay Directory and a current
Task Force mailing list which indicates the organizations and individuals
involved.

Experience on the Morro Bay Task Force will be very valuable in expediting
the work of the Management Conference by its participants.

Question

The nomination could be improved by identifying specific goals,
objectives, and potential action plans to be undertaken by the Management
Conference.

Response

The Morro Bay Task<Force spent considerable time in 1988 and 1989 to
develop a goals statement which could be supported by all of the agencies
and interest groups. This eight-page document is attached as Appendix 5
and is still applicable. Of course, while the responsibility of the
Management Conference is to develop goals and objectives, the Morro Bay
Task Force statement will be a useful reference in the Conference process.
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Political Will and Financial Commitment

1.

Question

The absence of information regarding State programs and efforts to protect
the estuary questions the level of State support for this nomination. In
addition, lack of information on local government efforts to protect the
estuary, especially enforcement of land use plans, would seem to indicate
local political will is weak.

Response

Many Federal, State, and local programs to protect the estuary have been
initiated. State programs currently contributing significant financial
support to the Morro Bay program have already been summarized above
(Institutional Arrangements, No. 3). Another recent development is an
agreement with the State Lands Commission (which had no previous presence
in the Bay to monitor activities) to grant jurisdiction over areas it
controlled to the California State Department of Parks and Recreation and
the California State Department of Fish and Game.

As to the local and state political will, Appendix 6 (attached) contains
the letters of commitment to the program from all of the involved State
and lccal agencies and interest groups. The persistent commitment of the
membership of the Morro Bay Task Force and the considerable progress
resulting is an indication of the outstandingly strong will to achieve and
carry out the goal of a management plan for the Bay. The large membership
support of the Friends of the Estuary at Morro Bay is another resounding
indication of very strong commitment to carry out the elements of a
management plan.

Question

A commitment to provide an annual 25 percent non-Federal match during
development of the Comprehensive Conservation and Management Plan (CCMP)
is required in each nomination. This commitment is not evident in the
nomination of Morro Bay. In addition, any evidence of the State's
intention to commit resources toward implementation of the CCMP should be
provided. This evidence will demonstrate a committed match given EPA's
emphasis on convening new management conferences only in those estuaries
where action is likely to result. While the nomination claims that local
government will provide the non-Federal match, no official statement from

elected or authorized local representatives substantiating this commitment
was included.

Response

The commitment for the 25 percent non-Federal match is by means of local
in-kind funding that is already available and being used. This comes from
all State and local agencies in the Morro Bay Task Force.

Appendix 7 (attached) includes the proposed budget for an NEP management
conference. This appendix includes the letters of commitment to continue
this in-kind support, e.g., the Regional Water Board ($50,000 per vyear)
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and City of Morro Bay ($10,000). Appendix 7 was prepared at the time of
the initial nomination (1991), so although the dates will change, the
proposal is still current. Included are letters of support to demonstrate
that this will be covered. The State is committed to the eventual
realization of a successful nomination of Morro Bay into the NEP.

CONCLUSION

This addendum supplements the original nomination package submitted to the
U.S. Environmental Protection Agency in May 1991. We feel that all issues
raised have been thoroughly addressed. Morro Bay is an example of a
relatively unpolluted estuary in need of protection. A management conference
for Morro Bay would provide a unique opportunity for a demonstration project
for the implementation of pollution prevention measures. Lessening the
threats to Morro Bay by implementing prevention measures is critical to the
survival of this coastal resource in its present, relatively pristine state.
It is crucial that measures are taken immediately to protect Morro Bay to
preserve its resources and prevent further degradation. Convening a
management conference is an essential step in protecting Morro Bay.
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Exhibit 1
Supplementary Maps for
Morro Bay Estuary and its Watershed

Exhibit 1 A Habitat Overview of Morro Bay
Created by the Bay Foundation of Morro Bay through volunteer effort.

Printing, courtesy of Friends of the Estuary.

Exhibit 1 B Morro Bay Watershed Generalized Land Use
Created by the Bay Foundation of Morro Bay through volunteer effort.
Printing, courtesy of Friends of the Estuary.

Exhibit 1 C Sedimentation in the Delta Region of Morro Bay
Created by the Bay Foundation of Morro Bay through volunteer effort.
Printing, courtesy of Friends of the Estuary.

Exhibit 1 D Morro Bay Region Land Ownership
Created by the Bay Foundation of Morro Bay through volunteer effort.
Printing, courtesy of Friends of the Estuary.

Exhibit 1 E Detailed Land Use for the City of Morro Bay
Created by the City of Morro Bay.

Copies, courtesy of Bob Semonsen, Bay Foundation of Morro Bay.

Exhibit 1 F Detailed Land Use for the Unincorporated area of Los Osos
Created by Bob Semonsen of the Bay Foundation of Morro Bay.
Printing, courtesy of Friends of the Estuary.



Data for the various color images was obtained from the following sources:

Land Ownership
“Coastal Stream Diversion Project Environmental Impact Report” 1992
Prepared for the City of Marro Bay by Robert H. Born Consulting Engineers

Bathymetric Data and General Habitat Regions
“Sedimentation Processes in Moo Bay” 1988

By Dr. jeff Haltiner of Philip Williams & Associates

General Watershed and Urban Boundaries
“Erosion and Sediment Study, Morro Bay Watershed”, Sept 1989
by: USDA Soil Conservation Service

Park Boundaries
“Montana De Oro State Park General Plan” 1988
“Map of the City of Morro Bay” 1989

General Agricultural Boundaries
“Erosion and Sediment Study, Morro Bay Watershed”, Sept 1989
by: USDA Soil Conservation Service

Major Stream Delineations apd Fresh and Brackish Aress
“Freshwater Influences on Morro Bay”, June 1990
by: The Morro Group

Mariculture Boundaries within Morro Bay
*Oyster Maricuiture In Morro Bay"

by: Tom Richards, Cal Poly University

Chorro Delta Background image
(1990 Infrared aerial photograph)

From the Bay Foundation of Morro Bay

Marsh Plain Boundaries and Mud flat depositional features
From “Evolution of Morro Bay Tidal Chanpels 1884 to 1990

A State of the Bay Conference Report by Dr. Donald Asquith of the Morro Group.

Insertlmage of the Bay Region  Created by Bay Foundation processing of Satellite digital data.
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Exhibiti A
Derived from data presented in the U.5. Fish & Wildlife Service NATIONAL WETLANDS INVENTORY

Acres Miles
Morro Bay South  (U.S. Fish & Wildlife Ecological System Designations)
Estuarine Subtidal Open Water Artificial 6.014
Estuarine Subtidal Open Water Subtidal 464.658
Estuarine Intertidal Aquatic Bed Irregularly Exposed 1,032.590
Estuarine Intertidal Beach Bar Regular : 37.585
Estuarine Intertidal Emergent Regular 778.7%
Estuarine Intertidal Emergent Irregular 241.091
Estuarine Intertidal Flat Trregularly Expased 8.465
Estuarine Intertidal Steambed Irregularly Bxposed 5.646
Marine Subtidal Open Water Subtidal 1,445.273
MarineIntertidal Intertidal Regular 128.310
Marine Intertidal Beach Bar Irregular 114.928
Marine Intertidal Rocky Shore Irregular 1.487
Palustrine Emergent Artificial Saturated Seasonal ' 7.086
Palustrine Emergent Intermittently Flooded 53.599
Palustine Emergent Saturated Semipermanent 73.014 5.018
Palustrine Forested Intermittently Flooded 83.253 57.780
Palustrine Forested Saturated Semipermanent Seasonal 4,858
Palustrine Open Water Artificial 4.467
Palustrine Open Water Artificial Intermiittently Exposed 6.571
Palustrine Open Water Intermittently Exposed 0.643
Palustrine Scrub Shrub Intermittently Flooded £.962
Palustrine Scrub Shrub Saturated Seasonal 10.198
Riverine Lower Perennial Open Water Intermittently Exposed 1.394
Riverine Upper Perennial Stream Bed : ' 0.504
Riverine Intermittent Intermittently Flooded 34.182
Upland 34,454.195 0.143

West MorroBay South (.S, Fish & Wildlife Ecological System Designations)

Marine Subtidal Open Water Subtidal 37,163.512
Marine Intertidal Intertidal Regular 34.917
Marine Intertidal Beach Bar Irregular 27.327
Marine Intertidal Rocky Shore 55.161 1.809
Marine Intertidal Rocky Shore Irregular _ 8.967
Palustrine Forested Intermittently Flooded : 2.476

Upland ' 1665.439
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Exhibit 1 B

The Incoxporated City of Morro Bay has a population of appronimately 10,000,
The Unincorporated Los Osos Region has a population of approsimately 15,000.

Tha San Luis xegion contains a State Prison a County Jail, a National Guard Baseand a
Community College, These facilitiestnakeup thebulk of the population of this region,
which a approsimately 10,000,

Inaddition to the laxge paxks shown on the Exhibit B map, there arenumezous small city and
county parkswithin thewatershed. The Federally swned land in the upper watershed
contains a portion of the Los Padres National Forest.{See the land ovwmnershipmap for
Federal ownershipboundaries).

Marro Bay Estuary Watershed Farming (in acres)

Intensive Continuocus Farming (804)

Nurssriss, Fruits and Nuts (53)

Non-Irrigated Grain (365)

R ith Fall Ti 912
Annual and Biannual Crons (2,195) oW Crops with Fallow Time ( )




ad

SLAT

a,

—-—

P i = o

i

7]
s
=
o)

»
1
PP SR TSR St < I

Y

Mudflat Depos

f Morro Bay

the Delta Region o

tation in

ime

Sed



Exhibit 1C
Chorro Creek is one of two major dralnages entering Morro Bay. The creek drains an area of
30,000 acres and has formed an extensive "bird-foot” delta as it enters Morro Bay (Chipping
1974). The deltais generally defined as the seaward extent of vegetation. Based onthis
definition, the delta has increased in size from approximately 280 acres in 1897 to 423 acres
in 1965 (Gerdes et al, 1974). Most of the Increase Is related to the increase in soil erosion
within the watershed. :

For the most part, the plant community within the Delta is dominated by tidal marsh

vegetation, particularly pickleweed, Salicornia virginica. This plant is tolerant of tidal
inundation and saline solls. In the upper reaches of the delta and above the reach of
normal tides, pickleweed is replaced by willows and other brackish and freshwater wetland
vegetation (Showers 1986). Anintroduced species, hoary cress (Cardaria draba), has also
colonized the transitional zone between the salt marsh and freshwater wetland habitats.

Haltiner (1988) documented the extensive sedimentation that has occurred within Morro Bay

and the Chorro Delta. He reached the conclusion that the expansion of the Delta has
slowed because the edge has reached a stable, deep-water channel. Consequently, sediment
- reaching this point enters the Bay circulation system rather than being deposited on
shallow mudflats. Rather than building outward into the Bay, Haltiner concluded that
major portions of the delta were bullding upward by as much as twa to three feetas a
result of channel overtopplng and sediment deposition during major flood events.

Accelerated sedimentation has also been taking place in other portions of the bay. If the
conciusions of Dr. Asquith, who mapped the delta using historic charts and aerial
photcgraphs, and Dr. Haltiner are correct, then these other areas may be subject to even
greater problems due 1o more rapid transport of sediment from the delta regiofn.
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PREFACE

In August 1987, at the request of the Coastal San Luis Resource
Conservation District, the Soil Conservation Service through a
grant from the California Coastal Conservancy was regquested to
provide technical assistance to develop a plan addressing erosion
control for the Morro Bay Watershed in San Luis Obispo County.

To develop the plan, an erosion and sediment study was conducted
in the watershed. Critically eroding areas were identified and
treatment measures were developed to reduce erosion. These were
evaluated and a recommended plan was formulated.

Results of these studies were presented in two reports. The
first of the two reports entitled "Erosion and Sediment Study in
Morro Bay Watershed" was directed to the more technically
oriented reader whose interests center in the methodologies used
in estimating erosion rates, sediment delivery ratiocs, and
erosion reduction pctential. This more technical report also
provides a summary of alternative treatment measures that were

" examined, their costs, and one possible method of implementing

the recommended sclution.

The following report is directed to the reader desiring a more
detailed explanation of the overall planning process with less
discussion of the technical methodologies used in developing
data. As such, this document stresses the watershed setting,
watershed problems, formulation of alternative plans, and a
discussion of one method of implementing the recommended plan.

'It also addresses some of the impacts of installing the

recommended plan and describes the level of public participation
involved throughout the study.

While every effort was made to have each of the two reports serve
as separate entities it is recommended that both documents be
read if the reader seeks a comprehensive understanding and
explanation of the entire study.
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SUMMARY

The "Morro Bay Watershed Enhancement Plan" identifies and
discusses proposed land treatment and structural measures to
reduce sediment deposition as well as their relative economic
feasibility and local acceptability. Selected measures were
assessed on the basis of their cost-effectiveness and technical
adequacy in reducing sediment yield. Eight groups of measures
were evaluated. These included measures for roads, brushland,
gully control, riparian management, rangeland, small pastures,
conservation cropping, and urban areas. Sediment control
structures were also evaluated.

The most cost-effective measures were then formulated into three
alternative plans. Each alternative plan, consisting of
combinations of economically feasible measures, was further
evaluated to determine economic and technical benefits.
Alternative I includes the most cost-effective land treatment
measures to reduce soil erosion. Alternative ITI includes the
most cost-effective sediment control structures. Alternative
III, the recommended plan, includes a combination of the first
two alternatives. Costs, installation schedule, some
environmental impacts, and responsibilities related to the
implementation of the Recommended Plan are discussed.

ii
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1. INTRODUCTION

Mcrro Bay is a rich kiological resource on the Central Coast of
California in San Luis Obispo County. Recent data indicate that
sediment deposition in the bay will result in its loss as a salt
water estuary within 300 years. The purpose of the Morro Bay
Watershed Enhancement Plan is to identify economically feasible
and environmentally accepted measures to reduce sediment
deposition in Morro Bay. This report describes watershed erosiocn
problems, resources, formulation of the recommended plan, and
some potential environmental impacts. Alternative solutions to
reduce sediment yield to Morro Bay from sheet and rill erosion
resulting from intensive land use and streambank erosion from
unstable creek banks include a selection of different treatments
rated on their erosion reduction potential. Twenty-three
conservation measures were evaluated for roads, brushland, gully
control, riparian management, rangeland, small pastures,
conservation cropping, and urban areas. Trap efficiency, cost,
and life expectancy were also examined for sediment control
structures in the watershed. The Recommended Plan includes
combinations of 14 conservation measures and two sediment control
structures all of which were evaluated on the basis of cost per
ton of sediment reduced by each measure or combinaticn of
measures. The Recommended Plan combines rural and urban land
treatment with sediment control structures to reduce the average
amount of sediment by an estimated 47 percent and provides the
greatest reduction of the clay fraction from all erosion sources
to help prolong the life of the estuary system. Implementation
of the plan will require funding for design and construction of
the sediment basins, land treatment measures, and technical
assistance, using cost-share funds where appropriate.

The plan has been developed at the request of the Coastal San
Luis Resource Conservation District, through a grant from the
Coastal Conservancy to provide erosion control for the Morro Bay
Watershed. The sponsors requested technical assistance during
August, 1987 through a joint agreement with the Soil Conservation
Service (SCS) under the authority of the Scil Conservation Act of
1935 (Public Law 74-46).

The SCS provided technical assistance in the development of the
plan, and other federal, state, and local agencies assisted in
the planning process.



2. PROJECT SETTING

2.1 Location

The Morro Bay Watershed project area is East of Morro Bay, which
is located on California’s Central Coast, 237 miles south of San
Francisco and 11 miles northwest of San Luis Obispo (Figure 1).
The total drainage basin of the Morro Bay Watershed is estimated
to be 48,450 acres. The Bay is approximately four miles long and
one and three quarters miles at its maximum width. The central
portion of the Bay encompasses the delta of Chorro and Los Osos
Creeks. The salt marsh established on the delta is approximately
400 acres in size and is of considerable biclogical interest.

2.2 Climate

The watershed is characterized by a Mediterranean climate of
cool, wet winters and warm, dry summers. Mean air temperatures
range from lows around 45°9F in January to highs of 75°F in
October. Ninety five percent of the total annual precipitation
falls between November and April with 18 inches being recorded as
a 23-year averade in the watershed. The wettest year on record
in the area was 1969 when 38.74 inches of precipitation were
recorded in Los Osos (USDA/SCS Soil Survey, 1981). Prevailing
winds are northwest averaging 15 tc 20 miles per hour.

2.3 Geology

The underlying bedrock in the watershed is intensely folded,
fractured, and faulted. The watershed is underlain by a mixture
of igneous, metamorphic, and sedimentary rocks, which are less
than 200 million years old. Earthquake activity or intense
rainstorms greatly increase landslide potential and severity in
sensitive areas. Examples in the Morro Bay Watershed of such
areas include debris landslides, soil creep, and large slumps.
Active slumps or creep areas may be covered with grass sod and
will move as a unit. Sediment deposition from these and other
sources impact the Chorro/lLos Osos Delta and the lower channel
reaches of Chorroc and Los Osos Creeks. The loss of Bay volume is
also accelerated by the eastward shifting of the spit (Morro Bay
State Park, Figure 1).

Morro Bay was formed in the last 10,000 teo 15,000 years by the
submergence of the river mouth at the confluence of Chorro and
Los Osos Creeks. This submergence was a result of the post-
glacial rise in sea level of several hundred feet (Haltiner,
1988). Subsequent littoral transport created the spit to the
west of the Bay.
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2.4 Land Use

Rangeland (grassland) comprises approximately 60 percent of the
watershed study area (Figure 2, Table 1). Livestock operations
are principally cow-calf enterprises supported by highly
productive grasslands. Emphasis on range beef preduction and
economic return brought steeper and more marginal areas of
rangeland into use.

Cropland is farmed using a grain-garbanzo bean rotation with the
grain stubble used by grazing livestock. Snow peas and
vegetables are grown where irrigation water is available and
winter temperatures permit active growth.

State and city parks and beaches are present in the area and
include over 2,250 acres within the city limits of Morro Bay.
Morro Bay State Park maintains 130 camp sites and 18 full trailer
hookups. There are 11 city parks within the City of Morro Bay.
Montana De Oro State Park is located about 11 miles south of
Morro Bay city aleng 1 1/2 miles of coastline, and includes 6,800
acres of beach, rugged cliffs, and promontories rising to 200
feet above sea level.

Urban development (Figure 3) in the watershed area is represented
by the city of Morro Bay (population 9,870) and the
unincorporated communities of Baywcod Park, Los Osos, and Cuesta
by-the-Sea (population 15,000+). Within the city limits of Morro
Bay there are 156 acres zoned for light industry, all of which
are currently in use. Urban development is contrclled by a water
shortage problen.

Table 1. LAND USE AND VEGETATION TYPES

Cherro Los Osos Watershed Percent
Vegetative Creek Creek Total of
Cover Type (acres) (acres) (acres) Watershed
Truck Crops 238 422 660 1
Field Crops 300 616 916 2
Grain Crops 1,233 340 1,573 3
Woole d 2,155 938 3,093 7
Urban ' 300 3,389 3,389 8
Brushland 5,685 2,634 8,319 19
Rangeland 17,568 8,594 26,162 60
TOTAL 27,179 16,933 44,112 100

Based on 1978 DWR Data.

1/ CAMP San Luis Obispo, Cuesta College, and California
Men’s Colony.
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2.5 8Socio-Economic

The communities and social groups within or adjacent to the
watershed are diverse and dynamic. The area is expected to
experience increased growth demands well into the next century
including increased demands for wildland recreation. By 2020,
the population of San Luis Obispo County is projected to increase
123 percent from present levels of about 200,000 (USDA/Forest
Service, 1988). Age groups over 35 years including retirees are
expected to increase at various rates (California Department of
Recreation, 1982). A gradual shift toward increased demands to
manage resources for sustained utilization and recreation will
probably occur as a result (Cebula, 1974). Population
projections are based on a steady rate of growth which could be
impacted by growth associated problems with wastewater treatment
or water shortages.

Taxable retail sales in the City of Morro Bay currently exceed 62
million dollars annually. Assessed property valuation is 548
million dollars (1987). Wages paid in the County are generally
30 to 50 percent less than in major metropolitan areas. The
mostly retail and small business labor pool is drawn from local
sources as well as from residents of the City of San Luis Obispo,
students attending Cuesta College, and California Polytechnic
State University who move to the area to attend these two
schools.



3. PROBLEM STATEMENT

Data on coastal estuary systems indicate a typical life
expectancy for the existence of an open water coastal estuary is
between 10,000 to 15,000 years (Haltiner, 1988). The open water
areas of Morro Bay would have continued to exist for an estimated
2,000 to 3,000 years if conditions which were present in 1700 AD
had not been changed by the watershed responses to land use
changes associated with the population increase.

Historical Perspective

The first significant land use change which occurred was the
introduction of domesticated grazing animals into the watershed.
Hillsides and valley bottom were cleared for wood and
agriculture. As the population increased, more clearing for
grazing, farming and urban uses occurred in the watershed.

During the 1800’s a drought and related economic changes
established the present ownership patterns in most of the
watershed. The valley floor was cleared for dairies and crop
production. Roads were built, creeks relocated, and new crops
were introduced into the watershed. Communities were created by
subdividing areas into townsites. The problem of periodic
flooding of agricultural land was solved by putting levees along
the creeks.

These changes in land use caused an increase in the amount of
runoff from the watershed. Creeks responded to changes in runoff
volumes, relocations, and loss of overbank flow areas, by
becoming deeper and wider.

Problem

There are few visible signs of erosion and sediment problems in
the Morro Bay Watershed. Few gullies are visible from public
roads. Agricultural practices and rainfall patterns do not
present visible evidence of sheet and rill erosion on most
cropland. The rates of erosion, with the exception of road and
streambank erosion are usually too small to be perceived by the
untrained eye and are not excessive for most individual sites.
It is, however, the cumulative effect from all 43,000 acres in
the study area which impact the Bay.

The sediment delivered to Morro Bay from the watershed is
believed to have generally increased since 1700 AD. This
increase is probably due to: 1) changes in land use resulting in
more sediment becoming available for movement into the Bay, and
2) other depositional areas in the valley floor no longer being
available for sediment deposition due to increased creek depth or
levee development. The rate of sediment delivery to Morro Bay
has been estimated to have been approximately 45,000 cubic yards
per year between 1890 and 1935.
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The sediment rate between 1935 and 1986 decreased and was
estimated to have been approximately 37,000 cubic yards per year
(Haltiner, 1988). These estimates are from the comparison of
four bathmetric surveys done since the 1890’s. The reducticn in
the rate of sediment delivered between the two periods may be due
to changes in agricultural methods, improved management, and the
creek system reaching quasi-equilibrium to changes in the
watershed.

The Erosion and Sediment Study, Morro Bay Watershed (USDA, SCS,
1989) identified sources of sediment to the Bay. This sediment
begins either as sheet and rill erosion from brushland, woodland,
cropland, rangeland, and urbanland or this sediment is detached
from gullies, roadbanks, and streambanks. All of this sediment
does not reach the Bay. The percentage delivered varies for each
point of orlgln and is generalized in a sediment delivery ratio
(SDR) from various sources. The present rate of sediment
production is estimated tc be 50 percent greater than durlng the
1700’s. The volume of sediment delivered from each acre is small
but the cumulative effect contributes to the overall problem.

The estimated quantity of sediment delivered to Morro Bay is
currently 45,500 tons per year. This is an average value, in
reality pulses of sediment are delivered by large storm events.

The increase in sediment delivery to Morro Bay from natural and
man-affected sources has increased the rate of change of the open
water coastal estuary to a salt marsh/fresh water wetland and
upland habitat. Should present conditions continue, the presence
of open water in the non-dredged areas of Morro Bay will end in
an estimated 300 years (Haltiner, 1988).

PH

T A = 5 3
he reduction in the volume of sediment reaching Morro Bay 1is

ecessary because the fish and wildlife habitat in the Bay is a
sen51t1ve coastal resource. There are three main zones in the
Bay; deep (below -2.5 feet National Geoditic Vertical Datum),

. middle (-2.4 to 0.0 NGVD, eelgrass zone), and salt marsh. These

valuable zones are all impacted by sediment.

Seasocnal runoff of fresh water produces measurable turbidity in
midestuary zones (eelgrass), the time duration of which is
significantly longer than is the case in a simple flow system
like a mature river (Phillips, 1984). Extensive land cultivation
leading to siltation and the associated increase in turbidity
leads to decreased eelgrass growth. Desiccation through
increased sediment accumulation has been given as the major
factor limiting the upper intertidal distribution of eelgrass.
If eelgrass declines enough, increased erosion of bottom
sediments could occur. diminishing the potential for eelgrass
recovery. There appears to be no species succession in the
eelgrass stage of the ecosystem. Eelgrass is the initial
colonizer as well as the climax stage of development (Phillips,
1984) .



The ability of eelgrass to exert a major influence on estuaries
is due in large part to its rapid growth and high net
productivity. Eelgrass stabilizes sediments in two ways. Leaves
slow and retard current flow, reducing water velocity near the
sediment/water interface which promotes the sedimentation of
particles and inhibits the resuspension of organic and inorganic
material. Secondly, rhizones and roots form an interlocking
matrix which bonds sediment and retards erosion. The
disappearance of eelgrass from an area leads to increased
sediment grain size, water chemistry changes and increased
circulation patterns and turbidity as well as significant changes
in species composition which in turn leads to an expansion of the
salt marsh.

The salt marsh, while increasing in area, does so at the expense
of the eelgrass beds and deep water zones. Once established,
salt marsh plant populations may persist or decline depending on
environmental conditions that may differ greatly from those
controlling establishment. With increased sedimentation, fresh
water influence increases over tidal cycles and saltwater marsh
vascular plants become dominated by lower-salinity tolerant
species. Overall productivity will be greatly reduced in the
estuary as this zone expands.

10
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INVENTORY AND FORECASTING

4.1 8Scoping of Concerns

The major concern of the sponsors is to reduce the sediment
deposition in Morro Bay. Maintaining the Bay’s biological
resources, productivity, and aesthetic values is the concern of
many agencies and local groups. Other environmental values such
as those associated with recreation which are recognized as
significant are protected by statute or administrative
regulation.

A broad range of environmental, economic, and social concerns
were assessed, and the significance of these factors in the
selection of sedlment reduction measures was evaluated (Table 2).
Those having a significant effect on the selection of sediment
reduction measures are rated high or medium. Concerns that will
not be impacted by any proposed project alternatives or that have
little significance in decision making are rated low or none.
These are discussed briefly in Appendix B.

Table 2 EVALUATION OF IDENTIFIED CONCERNS

Degree of Significance

Economic Environmental to Selecting Sediment
and Social Factors Reduction Measures

wetlands ' High
Erosion and Sediment Damage ' High
Geologic Hazards High
Human Health, Safety, and
Quality of Life High
Water Quality (Sediment, Turbidity) High
Streams and Bay High
Wwildlife High
Recreation Medium
Visual Resource Medium
Prime Agricultural Lands (lowlands) Medium
Endangered/Threatened Plants

and Animals Medium
.Fisheries Medium
Groundwater Medium
Land Use Changes Medium
Transportation Low
Irrigation Low
Mineral Resources Low
Air Quality Low

Archaeological/Historical Resources Low

11



4.2 Natural Resources

4.2.1 Soils

Current soils information show that many soils in the upper
watershed are predominantly coarse-textured, shallow, and weakly
developed. These scils generally occur on steep slopes over
bedrock. They are grass covered and produce less than 400 pounds
of forage per acre. Deeper medium or finer textured soils are
typically located in valley bottoms or on gently rolling
topography. These soils have high water-holding capacities and
can produce 1,000 to 2,400 pounds of forage per acre annually.
Some cof these deeper soils in the watershed have been type-
converted from brushland (chaparral) to grassland. Such a
conversion would increase forage production and may increase
water yield (Turner, 1986). Temporary increases in soil erosion
would occur during the first four years as grass cover
establishes.

4.2.2 Vegetation (Figure 2)

Brushland: The upland soils dominated by brush are also shallow
soils. As coastal influences diminish, vegetation changes occur
from coastal sagebrush and coyotebush to chamise (chaparral)
dominated communities. The California Department of Forestry has
indicated that most of the watershed has not burned during the
last sixty years (Parker, 1989, California Department of
Forestry). The absence of recent fires has produced an even-aged
plant community over most of the northern area and is recognized
by the US Forest Service as a potential wildfire problem area.
The brushlands in the Clark Valley Area are now being managed
with the cooperation of ranchers and California Department of
Forestry under a vegetation management program to increase plant
diversity through prescribed burns, which alsc reduces the
potential for catastrophic sediment yield. If large wild fires
occur in an even aged stand the potential of a large "pulse" of
sediment could occur and over-tax the creek system’s ability to
move this sediment causing overbank deposition or relocation of
some creek alignments.

Woodland: Dense stands of coast live oak (Quercus agrifolia) are
located in the sandy and coarse textured soils influenced by the
coastal climate. With higher rainfall on higher elevation sites
in the watershed, some coarse-textured soils support conifer
species. These include scattered populations of Coulter pine
(RPinus coulteri) and Digger pine (Pinus sabiniana).

Riparian woodland is found along the banks of most creeks except
where roads and agricultural activities have removed the mature
vegetation. Willow (Salix sp.) and other woody vegetation

12



establishes if slope, land management and moisture conditions are
adequate. Many riparian communities have been over-utilized in
the watershed by livestock, resulting in reduced plant
regeneration and low species diversity.

Sensitive plants are those with a high risk of becoming extinct.
These species should be managed to maintain viable populations
and prevent decreases which could lead to Federal listing as
threatened or endangered species. The Cuesta Botanical Area is
in the watershed and contains some of the 28 sensitive plant
species identified in the Los Padres National Forest (USDA/Forest
Service, 1988).

4.2.3 Wildlife

The watershed provides habitat for various species of wildlife.
The oak woodlands provide cover and nesting sites for many
species of song birds and raptors. The Morro Bay kangaroo rat
(Dipodomys heermanni morroensis), a state and federally listed
threatened and endangered species, is found in the southwestern
portion of the study area. There are peregrine falcon nesting

'sites on Morro Rock. The falcon, a state and federally listed

endangered species, hunts throughout the area. Sweet Springs, a
fresh water spring in Los Osos, provides habitat for a diverse
community in a small area. The Chorro Creek drainage has an
anadromous fishery which has been adversely impacted by various
activities which have reduced base flows and suitable spawning
areas. The bay also provides habitat for fish and for birds
which use this coastal estuary for breeding, food, and resting
area during migration. The California clapper rail (Rallus
longirostris obsoletus), a state and federally listed species and
the California black rail (Rallus jamaicensis coturniculius), a
state listed rare species, nest in the estuary areas of Morro Bay
(Fish and Wildlife Service, 1981; M. Josselyn, 1989).

4.2.4 Streams and Wetlands

The natural drainages of Chorro and Los Osos Creeks provide water
for infiltration into the shallow ground water basins for use by
agriculture and urban interests. The ground water basins have
safe annual yields of about 1500 acre feet for each basin (Tetra
Tech, 1975). They also provide water for wildlife and the
anadromous fishery in Chorro Creek. A few sites in the Los Osocs
Basin have elevated nitrate levels due to septic tank effluent
(The Morro Bay Group, 1987). Fecal coliforms carried by stream
water or currents into the bay have also impacted the shellfish
industry on leased tidal land.

Morro Bay provides the largest area of salt marsh, lagoon, and
estuary along the Central California Coast. It is one of the few
relativity intact natural estuaries on the Pacific Coast of North
America. Its interaction with the surrounding lands has resulted
in increases of salt marsh and eel grass and a reduction in deep
water habitat areas of the Bay (Josselyn et al., 1989). Other

13



areas of fresh water wetlands that exist throughout the study
area include Warden Lake, Sweet Springs, and other wetlands both
natural and man-made. These provide valuable sources of species
diversity to the area.

4.2.5 Visual

Morro Bay and the surrounding region attract tourists throughout
the year. The cocean, bay and surrounding area provide an
outstanding diversity of recreational opportunities for thousands
of people every year. The peaks which divide Chorro and Los Oscs
Valleys and those that surround the watershed provide visual
contrasts to the ocean and hills.

4.3. Ferecasted Conditions

The evaluation period of forecasted conditions for tnls plan is
25 years. Estimates were made of the volume of sediment yield
from major sources of erosion. This will serve as baseline data
to estimate the effects of the selected ‘plan over the 25 year
life of the project.

The Coastal San Luis Resource Conservation District contracted
with Philip Williams and Associates to analyze the changes which
have occurred in the Bay over the last 100 years (Haltiner,
1988). Differences in a series of bathmetric surveys completed
on the Bay were analyzed. The results show a 25 percent average
decrease in tidal volume over the last century with scome areas
showing greater decreases. Based on analyses -of potentlal
sources and sediment particle size, sediment yield is primarily
attributed to sediment delivery from creeks (Morro Bay Erosion
and Sediment Study, USDA/SCS 1989). These sediments are
dep051ted throughout the central and south Bay areas, as well as
in the delta and lower creek channels. On an average annual
basis, the current rate of deposition entering the Bay from the
watershed is approximately 37,000 cubic yards per year (Haltiner,
1988). The 37,000 cubic yards of sediment entering the Bay can
be related to the estimated 45,500 tons of sediment estimated in
the erosion and sediment study (Erosion and Sediment Study, Morro
Bay Watershed, USDA, SCS 1989) by using a density of 94 pounds
per cubic foot for sedlment in Morro Bay. This would convert the
45,500 tons to 35,900 cubic yards. This is assuming that most of
the sediment reachlng Morro Bay is trapped in the estuary. The
difference between these two estimates is 3 percent. However,
Morro Bay is not a perfect sediment trap and Bay sediment is not
this dense. The decrease in density will be balanced by the
lower Bay trap efficiency.

Current land use patterns (Table 1), based on the 1978 California
Department of Water Resources Cropland Maps,.were used to develop
an estimate of sheet and rill erosion by crop or land use (Figure
4). The areas of each land use are not expected to change

14
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significantly during the next 25 years. It is not anticipated
that the present agricultural ownership will be further
subdivided. If, however, smaller land units were created and the
number of access roads were increased, then the amount of
sediment expected from roads would also increase.

Sheet and rill erosion in the watershed was computed using a
computer model of the Universal Soil Loss Equation (USLE) (Table
3). Cover, rainfall, scils, and slope factors were used to
estimate the erosion from cropland (three types), brushland,
woodland, rangeland, and urban lands. Vegetative cover and land
use management are the factors which are manipulated in the USLE
model. A small increase in vegetative cover can result in a
significant reduction in sediment. The erosion from roads,
streams, and gullies was measured using a Direct Volume Method.
The Direct Volume Method estimates the average annual thickness
of bank or surface removed by erosion; this is multiplied by the
area of bank or surface to give a volume estimate. The density
of bank or surface soil was estimated to be 94 pounds per cubic
foot. Sediment yield values from erosion sources are presented
in Table 3. Figure 4 presents the erosion rates for the study
area. After computation of gross erosion the sediment (from
sheet and rill erosion) was mathematically routed through the
watershed, using sediment delivery ratios from various points of
origin to determine the sources of sheet and rill sediment
delivered to Morro Bay (Table 4).

Table 3. SEDIMENT SOURCES TO MORRO BAY

Chorro Los Osos Watershed
Source of Creek Creek - Total Annual
Sediment {Tons) (Tons) (Tons)
Sheet and Rill 19,200 9,700 28,900
Percent of Total 42 .3 21.3 63.6
Streambanks 6,000 3,400 9,400
Percent of Total 13.3 7.4 20.7
Roads 4,100 2,600 6,700
Percent of Total S.0 5.7 14.7
Gullies 300 200 500
Percent of Total 0.7 0.4 1.1
TOTAL 29,600 15,900 45,500
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Table 4., SHEET AND RILL SEDIMENT YIELD

Chorro Los Osos Watershed Total
Source of Creek Creek Total Sediment
Sediment (Tons) (Tons) (Tons) (%)
Brushland 9,400 4,300 13,700 47
Rangeland 5,200 2,500 7,700 26
Cropland 2,800 2,100 4,900 17
Woodland 900 400 1,300 5
Urban 400 1,300 5
TOTAL 19,200l/ 9,700 28,900 100

1/ Includes 900 tons of sediment from the bay communities
which enters directly into Morro Bay.
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5. FORMULATION OF ALTERNATIVES

5.1 Introduction

Over 63 percent of the sediment reaching Morro Bay comes from
sheet and rill erosion in the watershed (Table 3). Sediment
yield to Morro Bay can be decreased by reducing the erosion rates
from various upstream land uses. Most erosion control measures
will also benefit the long term productivity of the land and will
reduce maintenance of any sediment basins which may be installed.

Alternatives were developed to reduce sediment yield by
increasing vegetative cover using management changes or measures
such as drip irrigation and fencing. The installation of
sediment basins was also examined to help reduce the total volume
of sediment to the Bay. Alternative solutions were then
formulated in terms of economic feasibility and local
acceptability. Economic feasibility was based on cost

. comparisons of the measure to the cost of a locally acceptable
dredging program in the Morro Bay Estuary, estimated at $10.00.
per cubic yard.

In order to dredge the envircnmentally sensitive southern and
central portions of Morro Bay, several features would be
required. A winter dredging period (December through March)
would be necessary since sea water turbidity is high at that time
and visual impacts would be reduced. A pipeline would be
required to release dredged sediment where the Army Ccorps of
Engineers is presently disposing of its dredge materials from the
harbor mouth. Land disposal of dredged sediments was not
considered as an economically viable option. These two
requirements will significantly increase the estimated costs.
Factors include the shortened construction season, the
possibility of winter storm damage, and increased capital costs
to the contractor. The third requirement is one of developing a
pPhased, mixed depth and alternate side dredging pattern to
protect sensitive areas. This would help restore the areas of
Morro Bay which have been impacted by sediment from the
watershed. These areas include the intertidal mud flats which
have filled an average depth of two feet and the salt marsh which
has increased in area by 200 acres since the 1890’s (USGS, 1897;
-Haltiner, 1988). By increasing the complexity of the dredging
pattern, habitat diversity is increased thus allowing the
undisturbed areas to serve as a gene pool of adapted species to
help stabilize disturbed sites. The cost of a dredging project
in the central and southern portions of Morro Bay is estimated to
be ten dollars per cubic yard for a 400,000 cubic yard project.
This is about twice the cost of dredging the mouth of Morro Bay
harbor.
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5.2 Treatment Measures

Alternative treatment measures were examined for their potential
to reduce sediment yield. The costs of these practices were
computed and their cost effectiveness were evaluated on the basis
of reduced sediment yield. The following discussion explains the
measures that were evaluated as a part of this study.

5.2.1 Measures for Roads

The treatments considered included rock lining inside ditches,
planting disturbed areas, fencing disturbed areas, installing
waterbars, regrading slopes, and constructing retaining walls for
unstable areas. If new roads are built for subdivisions, the
rate of road erosion will increase unless there are accompanying
measures for erosion control. These measures were evaluated and
rated for slight, moderate, and severe soil erosion conditions.

Five measures were evaluated for new road construction in the
Morro Bay Watershed:

a. Grading: stabilize slope by shaplng

b. Critical area treatment: shape, seed, fertilize, and mulch.
c. Waterbars: inside ditch relief.

d. Retaining walls.

e. Fencing to protect vegetation where grazing is practiced.

Appropriate technical assistance would include education and
training to maintain roads to reduce erosion.

5.2.2 Measures for Brushland

The relatively high erosion rate for mature brushland in the
project area under future without project conditions is not
expected to change in the long-term. Prescription burning, which
could be a measure under a Coordinated Resource Management Plan,
differs from wildfires in that five major elements can be
controlled. These include fire intensity, season of the burn,
burn frequency, areal extent and pattern of burning, and land use
associated with the burn. All of the factors affect soil erosion
to some degree. Generally, erosion increases with frequency of
prescribed burns. Sheet, rill, and dry ravel erosion increase
because the soil is exposed at more frequent intervals. Gains in
erosion control realized with low-intensity, prescribed burns
could be offset by burning more frequently. In areas where
wildfires are expected every 30 years, assuming burns of equal
intensity, it is known that prescribed burning on a 15-year cycle
doubles the fire-related increase in ercsicn rate. However,
allowing a 50 percent erosion reduction for low-intensity burns,
a prescribed burning program would result in essentially the same
amount of expected erosion as would occur under wildfire
conditions.
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Prescribed burning allows control over the area and pattern of
burning, which can be used to produce erosion-controlling stands
of vegetation. When combined with other measures such as
firebreaks, road access, seeding, fertilization, and fencing,
management and timing of soil erosion could be greatly enhanced.
This would prevent a large "sluge" of sediment from an
uncontrolled fire from exceeding the ability of the streams to
carry coarse sediments. These coarse sediment could divert the
creeks into new channels causing finer material to be moved as
the creek established its new channel. This makes it pessible to
plan land use measures that will lead toward improved stability
in the entire ecosystem.

5.2.3 Measures for Gully Control

Gullies form as a result of concentrated overland water flows.
Gullies can be either actively eroding with sediment yield during
every storm, healed with no bare soil areas and no upslope
advancement, or partially stable with sediment produced only
during extreme storm events. Erosion control would vary
depending on the cause, slope angle, and size of area covered.
Eliminating the concentrated flow, shaping the disturbed area,
seeding, fertilizing, and mulching coupled with netting and
fencing, if necessary, will control most gullies. The
elimination of concentrated flow may require culverts or
regrading for redirection of water flow. These practices can
increase the cost significantly. Planting a tree filter at the
ocoutlet of a gully will provide a stable area for vegetation to
grow and stabilize the bottom area of the gully. This results in
trapping sediment, eventually reducing gully gradient. This
barrier could also provide fuelwood production and cover for
wildlife.

Two measures coupled with management through technical assistance
were evaluated for gully treatment in the Morro Bay watershed:

a. Shape, seed, mulch, and fertilize.
b. Plant an outlet filter of trees.

5.2.4 Measures for Riparian Management

Streambank erosion can be reduced in some areas by clearing and
snagging vegetation and debris from the center of the channel in
some sections to provide enough clearance to divert flows away
from the toe of the bank. This measure would allow the toe of
the banks to reach a stable angle and reduce stream velocities
along the banks to permit vegetation to establish and protect the
bank. The growth of cattails and other emergent vegetation in
channels which flow through cropland may be controlled by
encouraging tree growth to shade the channel in order to help
contreol this emergent growth. Measures for critical area
treatment and selected planting can be implemented. 1In many
areas vegetation would reestablish if grazing management was
changed. 1In the summer, riparian areas serve as cool loafing
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areas for livestock. Trampling of channel vegetation and banks
results. Therefore, when stream flow begins there is a lack of
vegetation to resist flow. This results in higher stream
velocities and increased erosion. The practices evaluated for
stream bank erosion include:

a. Clearing and snagging of vegetation.

b. Critical area treatment.

c. Shaping and tree planting.

d. Fencing and grazing management.

e. Grade control and streambank protection structures.

These measures were evaluated using streambank areas with erosion
rates of slight, moderate and severe. There were four orders of
streams for which "typical assessments" of each rating were
developed and evaluated (Appendix D).

5.2.5 Measures for Rangeland

Sheet and rill erosion on rangeland can be reduced by increasing
the standing grass cover during the critical period of the fall
rains. This cover serves at least two purposes. It prevents the
detachment of soil particles by raindrop impact and slows the
velocity of the water as it flows over the soil surface. 1In
addition to the reduction of direct impact erosion, organic
residue allows increased infiltration with lower storm peaks and
increased base flows. In order to accomplish an increase in
cover, livestock control is necessary. This measure is basically
a management practice, but certain tools may bc necessary. These
include fencing, water development, range seeding, deferred
grazing, fertilization, integrated forage system development and
stock trails or walkways.

The management methods selected would vary depending on the ranch
operation. The range goals selected for this plan require a high
level of technical assistance to develop and promote the
conservation plans necessary for implementation of those
practices designed for individual ranch operations. These plans
would vary because each ranch has different needs and problem
areas.

Changes in management will help provide protection to the
riparian corridor while allowing periodic short term grazing.
The benefits include re-establishment of bank vegetation and an
increased trapping of sediment along the banks and in the
corridor.

The tools which may be necessary to implement management changes
for the riparian corridor include: fencing, channel
revegetation, critical area treatment, filter strips, and
structures for water control and delivery. These structures will
provide watering areas for cattle, control small critical
drainages and provide an inlet for stock water delivery.
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In order to evaluate range practices, two "typical" areas were
selected and management practices necessary for accomplishing the
selected conservation plan goals were evaluated. The practices
were considered effective in reducing erosion in range and
riparian zones. The practices include:

Fencing to control livestock.

Planting summer forage.

Deferred grazing of selected areas and a planned grazing
system.

d. Livestock water system development.

e, Channel vegetation management.

0o

There is an increase in cost-effectiveness when a total ranch
plan is developed. Total resources management makes it possible
to develop interrelated measures which can serve multiple
functions. '

5.2.6 Measures for Small Pastures

This practice is intended for those small pasture and paddock
areas in the study area where rangeland grazing is supplemented
with purchased feed. The owner does not own enough land for a
ranch and the animals may be 4-H projects, pets, or for persocnal
consumption. Technical assistance and the installation of a
fenced paddock area will reduce the net erosion from the
remainder of the area. If a change is made to increase the
number of parcels in the watershed then these small pastures
could increase their sediment contribution. Ai increased level
of technical assistance to provide the education to reduce
erosion would be needed if these changes occur.

This practice was not evaluated for effectiveness because of the
small area of the watershed currently involved.

5.2.7 Measures for Conservation Cropping

When a grain crop is in a rotation with garbanzo beans, the crop
is usually harvested as hay. The stubble may be grazed. The
practices applicable are conservation tillage, filterstrips, crop
residue use, and cross-slope farming.

When planted to snow peas, row direction and irrigation are
downhill. This can cause gully erosion coupled with sheet and
rill erosion. Drip irrigation will solve the erosion caused by
irrigation but cultural practices would have to be changed to
cross-slope cultivation in order to more effectively reduce sheet
and rill erosion. Sediment control practices and filterstrips
can be used.
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For this plan the following measures were evaluated:

a. Conservation tillage.
b. Drip irrigation on land planted to snow peas.
c. Cross-slope farming.

These measures were applied on categories of slight, moderate,
and severe eroding fields.

5.2.8 Measures for Urban Areas

The primary reasons for sediment erosion from urban areas are:

1) poor culvert location and design which forces concentrated
flows of water onto unprotected areas, and 2) exposure of bare
soil surfaces during construction. The County of San Luis Obispo
has constructed basins and has had to maintain areas where the
culverts have eroded material from upland areas into streets and
yards. The sandy fraction in Los Osos scils do not transport at
a high rate to the Bay. To control construction erosion the
following practices were developed and evaluated:

a. Seed, fertilize and straw mulch during construction to
control soil erosion.
b. Erosion netting with landscaping.

The second practice was rated for reduction of sedimentation over
two succeeding two year periods.

5.2.9 Treatment Development and Selection

Various treatment "levels" (combinations of measures) were
developed for each erosion category.” The levels were evaluated
by comparing the additional cost of adding another measure to the
level versus the additional cost per ton of sediment re? ced.
Measures were then imposed on the various stream orders found
in the watershed. '

As an example there were eight levels of treatments developed for
second order streams. The cost of treatment varied between $4.92
and $46.13 per ton of sediment reduced. Three of the eight
levels of treatment were selected. Each level of treatment
controls a greater fraction of sediment. When the next level’s
cost resulted in a significant sediment reduction it was
included; if not, treatment was held to the previous level. For
slightly and moderately eroding second order streams, fencing was
selected for cattle control and sediment reduction (€ $46.13 for

1/ Second order streams are the uppermost streams delineated on
the standard U.S. Geological Survey 1:24,000 scale
topographic quadrangle maps. A higher order stream reach
begins at the junction of two lower order streams (Appendix
D).
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slightly and $10.93 for moderately eroding areas). For severely
eroding second order streams, the selected treatment level
included fencing for cattle control, clearing and snagging the
centerline of the creek, and revegetation of bare areas with
woody cuttings, estimated at $6.47 per ton of sediment. For
severe second order streams, an increased cost of $1.57 more than
the next level buys twice the sediment reduction. If the next
level of protection for severe second order streams was selected,
it would cost 325 percent more to achieve a 19 percent increase
in sediment reduction.

Land Treatment Measures evaluated: (Code numbers refer to the
combination of measures used to treat erosion at a given source
and are identified in the LOTUS 123 INDTRT spreadsheet. See
Appendix C)

a. Fencing along rangeland roads on slightly and moderately
eroding road cuts and fill slopes (1041, 1042, 1141, 1142):
These measures are included as part of a range management
plan because the roads in rangeland increase the amount of
fencing necessary to control sediment from these sources.
The increase in fencing is estimated to be one half mile of
fence per mile of eroding road in rangeland. This measure
reduces sediment from these sources 25 to 30 percent
annually, depending on the condition of the cut or fill
slope. The implementation of the range plan is necessary
because management changes associated with the plan enable a
reduced amount of fencing to control sediment from these
sources.

b. Planting an outlet filter on medium and large qullies (4012,
4013): This planting can be used as a woodlot or wildlife
area, depending on species selection. Costs for fencing,
planting and selected plant materials are included. This
measure will reduce sediment from the source by 50 percent
due .to outlet stabilization and increased vegetative growth
into the bottom of the gully upslope. The planted area will
also trap sediment by reducing the velocity of the water
which causes sediment transported by overland flow to drop
out.

c. Range management (5001): This measure involves changes in
current management and the installation of the necessary
practices to carry out these changes. This will vary in
every operation and will require detailed analyses of the
present operations. Practices which might be necessary
include fencing, complementary forage systems, stockwater
and planned grazing systems, and deferred grazing. Training
can be provided at workshops and during the development of
each ranch plan. The installation of measures will not
reduce the sediment reaching Morro Bay, unless there is a
corresponding change in management. This combination of
measures coupled with appropriate management changes could
reduce sediment delivered from rangeland by 60 percent.
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Measures for snow peas (5011, 5013): These measures are for
areas where snow peas are grown on slopes. In these areas
it is estimated that up to 30 percent of a field would be
eroding at less than two tons per acre. Measure 5011 would
apply to those areas of sloping fields. Pea fields tend to-
be regqular in shape; property boundaries or physical
features dictate field shape. Because it is necessary to
change cultural practices on a field basis, it is necessary
to also treat the slightly eroding areas of a sloping field.
Present cultural practices would need to be changed to
include cross slope farming and drip irrigation, to reduce
sediment from sloping pea fields by 40 percent. Cropping
patterns will change depending on prices paid for
agricultural products. If conversions are made to other
crops, practices will still apply and will be effective in
sediment reduction.

Conservation tillage in grain (5111, 5113): Measure 5111
applies to the flatter areas of a field, which is assumed to
be 30 percent of the treated area. These practices include
cross slope farming and provide for a residue of straw to
remain on the soil surface covering 30 percent of the field
after planting. This would reduce sediment from this source
by 30 percent.

Measures for second order streams (2021, 2022, 2123): These
measures apply to second order stream in rangeland where
they are installed as part of a range management program.
For slightly (2021), and moderately (2022) eroding
streambanks these practices provide for additional fencing
to control livestock in riparian zones. For severely
eroding streambanks (2123), there are additional provisions
for clearing and snagging the centerline of the creeks and
for planting vegetation in bare areas of the streambank.
When a ranch plan is developed, an inventory of the ranch is
completed to establish the number of stream miles eligible
for these measures.

Measures for third order streams (2031, 2032, 2133): The
practice applications are the same as second order streams
except that they are applied to third order streams in
rangeland with ratings of slight, moderate, and severe
erosion.

Measures for fourth order streams (3042, 3043): These
measures apply to moderately (3042), and severely (3043),
eroding fourth order streams. The measures include clearing
and snagging the centerline of creeks and planting
vegetation in bare areas along the streambank. When a plan
is developed for the farm or ranch operation the number of
streambank miles eligible for these measures will be
determined.
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Measures for fifth order streams (3052, 3053): These
measures apply to moderately (3052) and severely (3053)
eroding fifth order streams. The practices include clearing
and snagging the centerline of creeks and planting
vegetation in bare areas along the streambank. When a plan
is developed for the farm or ranch operation the number of
streambank miles eligible for these practices will be
determined.

Measures for urban construction (6010, 6011, 6012): These
practices are to reduce the sediment delivered when areas
are cleared for homesites and when construction occurs
during the wet season (6010) before installed landscaping
can protect the soil from erosion (6011, 6012). The
evaluation of urban post-construction erosion included year
one (601il1), and years two, three, and four (6012) after the
home is constructed. The costs for installation were spread
out over these two periods. The eligible measures include
spreading straw out over the soil and fixing it in place by
tucking or netting (6010). The post-construction
landscaping practice is the addition of an erosion control
blanket between plantings to cover the soil and prevent
raindrop impact. A rain gutter system to control
conc&ntrated flow is also included. '
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Figure 5 represents the sediment reduction resulting
from the installation of the 23 selected treatment
measures. The measures were arranged in acceding order
of dollars per ton of sediment reduction. The cost of
installing each succeeding practice throughout the
watershed was added to the previous cumulative cost.
The cumulative percentage of sediment reduced by the
installation of each selected treatment was also
computed. These values were plotted to create the
curve in Figure 5. The shaded area represents the
treatments selected for Alternative 1. This cut off
point was selected because the installation cost
doubles for each 10 percent increase in erosion control
beyond 17.4 percent. :
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5.2.10 Sediment Contrel Structure

This practice will trap and store sediment and prevent it from
entering the Bay. When sediment is stored, it will eventually
need to be removed if the basin is to continue to function. Once
a sediment basin is installed there are operation and maintenance
(O & M) costs associated with the structure. These costs can be
reduced by minimizing sediment yield from the watershed.

Sediment structures also remove the coarse materials necessary
for fish habitat and the armoring of stream bottoms downstream of
the structure. This may result in an increase of stream erosion
if provisions are not made for protection of downstream areas.

Six structure locations were examined for the plan (Table 5,
Figure 6). The trap. efficiency, cost, and life expectancy of
each structure was estimated. An evaluation period was used to
determine if a clean-out of the structure was needed for
computation of the annual cost. These annual costs were divided
by the average volume of sediment trapped to obtain a cost per
ton of sediment removed.

Two of the six sites (Table 5) would store sediment for less than
ten dollars per cubic yard. The first is located on Chorro Creek
directly upstream of South Bay Boulevard. This site is currently
farmed but is a historic flow area for Chorro Creek. The creek
is presently contained by a levee which defines the north bank of
Chorro Creek and which would be removed. This sediment basin
site could have multiple uses incorporated intcs its design. It
could provide sediment storage, ground water recharge, shallow
freshwater wetland, and recreational opportunities.

The second site is presently a natural wetland called Warden
Lake. According to the SCS mathematical sediment routing, Warden
Lake now traps approximately 30 percent of the sediment which
reaches it. By modifying the outlet it is possible to increase
the detention time to permit a greater percentage of the clay and
silt to be trapped there instead of in Morro Bay. Provisions to
prevent water table level increases in the surrounding cropland
and a cooperative ‘agreement among the landowners to create a 200
acre-foot reservoir on their properties would be needed before
implementation can occur.

These two sites have advantages over the other four sites which
include:

a. More storage capacity.

b. Larger drainage areas.

c. Lower cost per cubic yard of sediment stored.
d. No removal of gravels from spawning areas.

e. Longer detention time.
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Table 5. SEDIMENT BASIN SITE COMPARISON

Estimated Percent Reduction
Storage Volume of Annual Sediment
Site Location (Acre Feet) (Volume) *
Warden Lake 200 10
San Bernardo Creek 35 5
San Luisito Creek 54 5
Pennington Creek 26 3
Dairy Creek 13 1
Chorro Creek 190 34

Los Osos Creek (considered, but not feasible for a basin,
unless road flooding is permitted by the County)

* These reductions do not include land treatment in the upper
watershed areas. .

5.3 Alternative Plans

No Project Alternative

Should no action be taken to reduce sediment yield from the
watershed into the Morro Bay, an estimated 37,000 cubic yards per
year will accrete in the Bay. This represents a loss of 540 acre
feet of the tidal prism over a 25-year pericd, as well as other
associated effects on the ecology of the Bay and its recreational
potential. Prediction of impacts is difficult due to scarcity of
definitive historical data on the biota. Most bioclogical
information has been collected during the last 30 years making
historical trends and projections difficult (Josselyn et al,
1989). . «

The No Project Alternative effectively becomes a means of
measuring the impacts of other alternatives, particularly the
volume of sediment delivered to the Bay.

Alternative 1 developed for this plan concentrates on controlling
sediment at the source (Table 6). The Morro Bay Watershed
Erosion and Sediment Study (USDA/SCS, 1989) describes 23 land
treatment measures evaluated to treat erosion at various sources
identified in the watershed. Fourteen of these 23 were selected
for further evaluation on the basis of cost per ton of sediment
reduced by each measure (Table 6). Measures selected for
detailed evaluation are discussed above (Land Treatment Measures
a-j). For cost comparison of all three alternatives see Table 7.
A detaliled description of treatment measures studied is found in
Appendix C.
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Table 6. TYPICAL REDUCTIONS OF SEDIMENT BY MEASURE

Sediment

Treated ' Reduction

Area Measures * {Percent)
Roads Waterbars & Revegetation 40
Brushland Prescribed Burn 10
Critical Erosion Areas Shape, Seed, Fertilize, Mulch 60
Rangeland Fencing, Seed, Deferred Grazing 50
Riparian Areas Fencing, Deferred Grazing 66
Riparian Areas Clearing, Tree Planting 60
Pasture & Hayland Paddock & Management 40
Dryland Grainland Conserv. Crop. System 30
Pea Cropland Conserv. Crop. System 20
Pea Cropland Drip Irr., Cross-Slope Cultivating 50
Basin Areas Store Sediment 90

* Refer to Appendix C.



Table 7. COMPARISON OF ALTERNATIVES

Cost of Percent
Alternative Alternative Description Sediment
Number 1/ Installation of Measures Reduction
1 $444,000 Install 14 treatment measures 17
in watershed.
$163,000 Technical assistance.
$607,000 Total Alternative 1
2 $1,510,0002/ Install sediment basin on 34
Chorro Creek.
$20,000 Geotechnical investigation.
$30,000 Design sediment basin.
$30,000 Environmental evaluation.
$45,000 Contract g ministration.
$1,635,000 Subtotal
$210,000 Install sediment basin on 10
. Warden Lake site.
$10,000 Geotechnical investigation.
$20,000 Design sediment basin.
$25,000 Environmental evaluation.
$25,000 Contract administration.
$290,000 Subtotal
§1,925,000 Total Alternative 2. 44
3 $2,532,000 Combination 1 and 2. 47 2/

1/ Alternative number values are those of alternative numbers
1, 4, and 5 from the Erosion and Sediment Study, Morro Bay
Watershed, USDA, SCS, 1989.

2/ This value includes an estimate of the cost of acquiring
land to install the sediment basins. The value is for
planning purposes only and is not intended to represent
actual market value.

3/ Alternative number 2 Erosion and Sediment Study, Morro Bay
Watershed, USDA, SCS, 1989.

4/ Alternative number 3 Erosion and Sediment Study, Morro Bay
Watershed, USDA, SCS, 1989,

5/ Sediment control is not additive for these combinations.

When land treatment is included, the sediment reaching the
sediment basins is reduced so that they will catch less
sediment per year. The cost for maintenance is reduced
because the basin on Chorro Creek would not need to be
cleaned out after 19 years of operation.
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Alternative 2 includes the installation of two sediment control
structures (described in Section 5.2.10) to trap the sediment
before it reaches Morro Bay. The site on Chorro Creek would need
to be cleaned out before the end of the 25-year evaluation
period. This increases the annual cost of trapped sediment by
$40,000. If both sediment basins previously discussed are
constructed, the net reduction of sediment would be 44 percent
(See Morro Bay Erosion and Sediment Study) at an estimated total
cost of $1,925,000.

Alternative 3 includes a combination of the first two
alternatives. This alternative reduces the average amount of
sediment by 47 percent and provides the greatest reduction of the
clay fraction from all erosion sources (See Erosion and Sediment
Study, Morro Bay Watershed) at an estimated total cost of
$2,532,000. The inclusion of land treatment in this alternative
also reduces the sediment contribution from Los Osos Creek which
is not controlled by Warden Lake. The potential exists for a
sediment basin near the outlet of Los 0Osos Creek. However, there
is no feasible way of building a site on public land without
flooding Turri Road. According to the County Roads Department,
this is not acceptable to the County of San Luis Obispo because
of the need for public access to the transfer station off of
Turri Road. If Turri Road was relocated the area considered is
part of the state park. An agreement and plan would need to be
developed. . This location was dropped from further consideration
for this plan.

Alternative 3 also considers the urban treatments as part of the
stipulated erosion control measures which are necessary to meet
the requirements for a building permit. Many of the practices
have other benefits in addition to erosion and sediment control.
For example, drip irrigation in peas has produced increased
yields (UC Cooperative Extension, personal communication):
reduced tillage in a grain crop can reduce the net cost of
producing a crop; increased cover in creeks increases wildlife
diversity, and controlled burn programs can increase water yield.
These benefits were not evaluated for this plan.

Evaluation of a practice involved comparisons of the cost of the
practice’s sediment reduction to the cost of removing an equal
amount of sediment from Morro Bay by dredging. The selected land
treatment measures are included in Table 8.

Installation of the measures listed in Table 8 extends the time
required between dredging for each sediment control structure.
The Chorro Creek site would need to be cleaned out 29 years after
installation, an increase of ten years.  If these land treatment
measures are installed, the Warden Lake site would need to be
cleaned out every 100 years rather than every 58 years without
the project.

Technical assistance would include the development of ranch plans
for landowners in the watershed. Workshops would be conducted
relative to fencing, riparian management, conservation tillage,
planned grazing systems and other training needed to inform the
local landowners of the benefits of sediment reduction and
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Table 8. ESTIMATED INSTALLATION COSTS FOR SELECTED
LAND TREATMENT MEASURES

Cost
Study Estimated Sediment Per
Code Quantity Installation Reduction Ton
Number Measures#* Installed Units Cost (tons) Sed.
2133 Fncng, C&S, Rvg 1 Mi. $6,800 38 $4.13
1142 Fence, Rng pln 55 Mi. $21,500 " 449 $5.06
1042 Fence, Rng pln 9 Mi. $3,500 378 $5.06
3043 Reveg, C&S 0.1 Mi, $1,000 28 $5.67
3053 Reveg, C&S 0.2 Mi. $2,300 56 $6.09
2123 Fnc, Rvg, C&S 0.6 Mi. $4,000 88 $6.47
2032 Fencing 1.7 Mi. $6,600 g6 $7.02
3042 Reveg, C&S 1.0 Mi. $4,500 76 $10.57
2022 Fencing 18 Mi. $57,000 604 $10.93
3052 Reveg, C&S 6.3 Mi. $1,500 23 $11.25
5113 Grain, Con T1l 696 Ac. $13,900 1009 $13.79
1141 Fnc, Rng Pln 56 Mi. $21,800 104 $22.24
1041 Fnc, Rng Pin 75 Mi. $29,300 140 $22.24
5001 Range Mngmt. 25,632 Ac. $270,300 5152 $23.88

TOTAL $444,000 8231 tons

Fncng, Fnc = Fencing

C&S Clearing and Snagging
Rng pln Range Planning.
Reveg, Rvg = Revegetation

Con T11 Conservation Tillage

defined in Section 5.3.

Include $5,000 for demonstration proj
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6. IMPLEMENTATION OF THE RECOMMENDED PLAN

The Recommended Plan (Alternative 3) incorporates the 14 proposed
combinations of measures (Table 8), the two sediment basins, and
technical assistance to reduce sediment yield to Morro Bay. The
areas where these and other measures should be considered are
shown in Figure 6. The remaining ten of the twenty-six measures
evaluated could be installed but they are not included in the
plan since they did not meet the planning criteria of cost-
effectiveness. The total sediment reduction with implementation
of the Recommended Plan is estimated to be 47 percent annually.
This report would be incomplete if it did not point out the
resources needed, and responsibilities which are necessary for
someone to ensure the proper implementation of this plan. Since
sources of funding for implementing the plan have not been firmly
identified at this time, one of several possible methods of
implementation was selected to demonstrate what would be needed.

6.1 Technical Assistance and Land Treatment

The Coastal San Luis Resource Conservation District (RCD) in
cooperation with the SCS presently offers technical assistance to
help solve resource problems in the Morro Bay Watershed. If this
plan is approved, technical assistance would need to be increased
for assistance to landowners, organization of workshops,
coordination of permits, and development of treatment measures.
An Engineering and Technical Service Agreement would need to be
developed with the RCD to provide the technical assistance, and
specifications necessary for implementation of the plan. Costs
for these measures may also be eligible for Agricultural
Stabilization and Conservation Service (ASCS) cost-sharing if
they met applicable SCS specifications and are approved by the
ASCS County Committee. Plans developed under the Enhancement
Plan would be approved by the RCD and a committee of local
landowners who would set priorities, approve estimated costs, and
cost share for each approved plan. The cost share under the
Enhancement Plan would be paid upon certification by the RCD’s
technical contractor of compliance to plan specifications.

6.2 Chorro Creekx Sediment Basin

Purchase of the 60 to 120 acres needed for the proposed sediment
basin would need to be negotiated by a public agency. A site
upstream from the one located in Figure 6 may prove to be more
cost effective and meet plan goals. Alternate sites will be
developed and evaluated during the negotiation process. Funding
to develop and construct the sediment basin with riparian
restoration, fresh water habitat enhancement and other uses could
potentially be provided by the California Coastal Conservancy.
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Some other uses could include fisheries enhancement, recreation
and continued agricultural production. An operation and
maintenance agreement for the site would need to be implemented
by the funding agency, the project sponsor and/or a local public
agency. :

6.3 Warden Lake

The present lake outlet is a 60-inch culvert which allows water
from property north of the lake to pass under an access road.
The water passes along the base of the old Los Osos landfill and
joins Los Osos Creek west of the site. An agreement would need
to be worked out between landowners sharing the site and the
project sponsor to allow a permanent pool on private property and
for maintenance of the installed structural works. The design of
the new outlet would establish a 190 acre-foot pool which would
cover the existing site to an average depth of 4 feet. The farm
land east of the site currently has high water table problems.
The outlet design needs to incorporate measures which will ensure
that it does not contribute to an increase in water table level
in that area. The RCD with the help of a project advisory
committee could work to develop this agreement. The RCD, or
other sponsoring agency would then develop a design which would
both increase the sediment trap efficiency of Warden Lake and
satisfy landowner concerns about increased water table levels.

6.4 Permits and Compliance

A streambank alteration agreement with the California Department
of Fish and Game may be required for construction of some of the
land treatment measures. These would include clearing and
snagging, and revegetation work on critically eroding streambank
areas. Construction and maintenance of the two sediment basins
could require concurrence and/or permits from the following
agencies (Figure 7):

Agernicy Permit Name

Calif. Dept. of Fish & Game Streambank Alteration
Agreement

U.S. Army Corps of Engineers Dredge and Fill (404
permit)

U.S. Fish and Wildlife Service Concurrence (Dredge &
Fill)

Calif. Dept of Water Resources Water Rights (Storage)

Calif. Coastal Commission/Co. of Coastal Permit

San Luis Obispo
County of San Luis Obispo Grading Permit

It would be more efficient to consolidate the permit process for
both sites and let contracts for construction at the same time.

These permits would need to be obtained prior to the construction
of each basin.
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Use of the Chorro Creek site for a sediment basin and riparian
restoration would possibly require a land use amendment in local
coastal plans.

6.5 Costs

Implementation of the Enhancement Plan would require funding for
design and construction of the sediment basins, land acquisition
where necessary, technical assistance, and installation of land
treatment practices. Sources of cost-sharing presently exist and
could be obtained for selected elements of the plan. The ASCS
provides cost-sharing to farmers and ranchers for practices which
reduce erosion and sediment in their operations. The California
Department of Fish and Game can provide funding for the creation
or improvement of fresh water wetlands. Private funding sources
may also exist for wildlife and fishery enhancement. Funding
for practices not mentioned in this plan could be added with the
agreement of the funding agency, the RCD, and landowner. Public
cost share funds under this plan would be those funds contributed
by various public agencies to benefit Morro Bay. These funds
would be used to both encourage the installation and partially
offset the cost of treatment measures installed under the plan.

The public contribution for installation of the selected
treatment measures (Table 9) was based on one ton of sediment
reduction being equivalent to one cubic yard reduction of
sediment reaching Morro Bay. This would be true if the density
of sediment is approximately 74 pounds per cubic foot. The usual
estimate for the type of sediment found in the bay is between 70
and 90 pounds per cubic foot. With a density of 90 pounds per
cubic foot, a cubic yard would weigh 20 percent more than one ton

(i.e. 2,400 pounds). However, land treatment measures reduce the
mobilization of the particles which most impact the bay (clays
and silts). A maximum ten dollar public cost share was selected

to reflect the estimated cost of dredging and removing one ton of
sediment from Morro Bay. Public contributions ($17,000) is
defined as financial assistance provided under the Enhancement
Plan for installation of the selected treatment measures. It is
assumed that this money is from public agency funds to private
land owners to partially offset the cost of the installation of
these measures because of the public benefit of sediment
reduction to Morro Bay.

The remaining costs for the treatment measures would be paid for
by the landowner, with or without other sources of funding he or
she may be eligible for under other programs when a Conservation
Plan is developed. For each landowner the annual amount of
sediment reduced to Morro Bay by installation of the plan would
be estimated for each of the eligible practices. This reduction
measured in tons, would be necessary to compute the amount of
funding to be received under the Enhancement Plan.
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Before the design of the two structures begins, a geotechnical
investigation would need to be done on the sites for the proposed
embankments and the borrow areas. This would ensure that the
sites were adequate and feasible. The estimated cost for this
investigation is $30,000.

If the technical assistance portion of this plan were
implemented, it would cost approximately $40,000 per year for
four years. This would include a major portion of the salary and
benefits for an employee and staff assistance in the watershed
area when workshops or other technical assistance are required.
An additional $3,000 spread over four years would be needed for
miscellaneous clerical assistance and graphics services.

Cost of modifying the Warden Lake outlet is estimated at $210,000
for construction and $45,000 for design and contract
administration (Table 10) . The storage and height of the
structure can be held below California Department of Dam Safety
limitations which would decrease the permit costs and design
requirements. A more refined cost estimate can be completed
after design. The design Process would begin after the
agreements with the landowners are executed. '

The Chorro Creek site construction cost estimate is $600,000
(Table 10). After the site is purchased, the RCD or local
sponsor would need to complete the design, obtain permits, and
administer the construction contract. The estimated cost for
design of the structure is $30,000. The cost for contract
administration and inspection is $45,000. The cost for
construction could be lower but detailed surveys and a more
refined design needs to be completed before this can be
estimated.

The impacts of the proposed basins need to be evaluated during
the design process. An Environmental Assessment would need to
address the changes which would occur in the bay and surrcunding
area. Water regime, fresh water/salt water balance, temperature
changes, nutrient balance, fish passage, land use changes, and
other impacts of each basin would need to be evaluated as part of
the design process. The assessment for each basin would be
prepared and circulated for agency and public review. The
estimated cost of the Environmental Assessment for the basin on
Chorro Creek is $30,000. This is due to the fishery and fresh
water wetlands which could be impacted by this structure. The
estimated cost of the Environmental Assessment for the structure
on Warden Lake is $25,000. There appear to be fewer impacts
which need to be evaluated for this site.
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Table 8. ESTIMATED PUBLIC CONTRIBUTION VALUES
FOR LAND TREATMENT

Public
Study Estimated Sediment Cost
Code Quantity Public Reduction Share
Number Measures * Required Units Funds (tons) Ratex**
2133 Fncng, C&S, Rvg 1 Mi. $ 6,800 38 $4.13
1142 Fence, Rng pln 55 Mi. 21,500 449 5.06
1042 Fence, Rng pln 9 Mi. 3,500 378 5.06
3043 Reveg, C&S 0.1 Mi. 1,000 28 5.67
3053 Reveg, C&S 0.2 Mi. 2,350 56 6.09
2123 Fnc, Rvg, C&S 0.6 Mi. 4,000 88 6.47
2032 Fencing 1.7 Mi. 6,600 86 7.02
3042 Reveqg, C&S 1.0 Mi. 800 76 10.00
2022 Fencing 18 Mi. 6,100 604 . 10.00
3052 Reveg, C&S 0.3 Mi. 300 23 10.00
5113 Grain, Con T11 696 Ac. 10,100 1009 10.00
1141 Fnc, Rng Pln 56 Mi. 1,100 104 10.00
1041 Fnc, Rng Pln 75 Mi. 1,400 140 10.00
5001 Range Mngmt. 632 Ac. $51,500 5152 $10.00
TOTAL _ $117,000 8231 tons
* Fnc, Fncng = Fencing

" C&S = Clearing & Snagging
Rng Pln = Range Planning
Rvg, Reveg = Revegetation
Con Tll = Conservation Tillage

* %k Money per ton of sediment reduction to Morro Bay.
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Table 10. SUMMARY OF PLAN COSTS

Technical assistance (4 years) $163,000
Geotechnical Investigation $ 30,000
Chorro Creek Sediment E?sin
Acquisition Costs $910,000
Construction $600,000
Design $ 30,000
Contract Administration $ 45,000
Environmental Assessment $ 30,000
Warden Lake Sediment Basin
Construction $210,000
Design $ 20,000
Contract Administration $ 25,000
Environmental Assessment $ 25,000
Land Treatment Practices
Public Cost-Share $117,000
Local Owner Share2/ $327,000
TOTAL COST $2,532,000
1/ This figure is for planning purposes only and is not

intended to represent market value.
Eligible for Other Cost-Share Assistance.

R

6.6 Installation and Responsibilities

The installation period for the Enhancement Plan is four years.
The proposed order of installation is described in Table 11.

The Coastal San Luis Resource Conservation District (RCD) could
enter into cooperative agreements with landowners who wish to
participate in the land treatment pProgram. The landowner would
acquire the necessary permits, licenses, and other entitlements
for installatiocn of the land treatment measures. The RCD would
provide leadership for an aggressive educational program to
encourage application of the land treatment measures.

Before land treatment measures are applied, the landowner and the
RCD would enter into a Cooperator Agreement. The landowner would
be invited to attend workshops sponsored by the RCD in order to
develop an understanding of the management changes and practices
necessary to decrease sediment and increase livestock carrying
capacity. The landowner would also enter into a Long-Term
Contract to install those recommended land treatment practices
that are acceptable to the landowner.
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Table 11.

PROPOSED INSTALLATION SCHEDULE

Year

Activity

Expenditure

Prepare Chorro Creek Site
Design & Warden Lake Modi-
fication.

Prepare thirty-three Percent
of Ranch Plans.

Prepare thirty-three Percent
of Ranch Plans.

Implement thirty-three Per-
cent of Ranch Plans.

Prepare thirty-three Percent
of Ranch Plans.

Implement thirty~-three Per-
cent of Ranch Plans.

Implement thirty-three Per-
cent of Ranch Plans.

Secure Permits for
Construction.

Technical Assistance
and Workshops.

Technical Assistance.
Install Warden Lake
Modification and
Chorro Creek Sediment
Basin.

Technical Assistance
and Workshops.

Technical Assistance.

Technical Assistance
and Workshops.

Follow-up Assistance and

Workshops.
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Each individual would work directly with the RCD or sponsoring
agency, if these agencies are involved with the technical
assistance, in developing a land treatment plan for their
property. The landowner may install measures persocnally or may
use the services of a contractor. Should a landowner have a
contractor install land treatment measures, it would be the
landowner’s responsibility to administer the contract.

The land treatment contract may be from five to ten years in
length. Practices and land units included in the contract would
be identified during detailed on-site planning activities with
the participant. Land units are estimates and may vary when
practices are actually installed. All installed practices must
meet SCS standards and specifications and must be installed at
least three years before the contract ends.

Cost-sharing would be based on the cost-share values listed in
Table 9. Participation at this cost-share rate would not be
reduced if this plan is also eligible for cost~-sharing from other
sources. Landowners would submit invoices to the RCD certifying
the quantities used. The RCD or sponsor would certify the
technical adequacy of the measures installed.

If archeological or cultural resources are encountered during
installation and construction, work would be halted. The
sponsoring agency would notify the State Historic Preservation
Officer and the National Park Service to determine the need for
recovery.

If implemented as described above, the RCD or sponsoring agency
would prepare conservation plans and Long Term Contracts, as well
as design practice measures. The RCD or sponsoring agency would
alsc assist the land owner in meeting permit requirements. After
construction the sponsor would inspect the construction of land
treatment measures and certify the proper installation of the
land treatment measures. .

Before construction could begin on the two sediment basins a
local sponsor would have to assume the lead in obtaining the
necessary permits and agreements, administer the contract, and
assume responsibility for the operation and maintenance of the
structures.
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7. EFFECTS OF THE RECOMMENDED PLAN

7.1 8ediment Reduction

If the Recommended Plan is implemented, sediment delivered to
Morro Bay will be reduced by 47 percent of the current annual
rate (45,500 tons annually). Suspended sediment passing through
the sediment basins will also be somewhat reduced due to
increased plant cover and reduced clay mobilization. Some annual
maintenance of the reservoirs will be required. This could be
done under contract with a designated contractor.

7.2 Erosion Reduction

Control of bank erosion in the creek system would improve
wildlife values and increase subsurface flows as creek bottoms
are raised. The improved vegetative cover would also increase
the sediment removal capacities of the creeks until a new
equilibrium condition is reached. Reduced erosion from rangeland
would increase range productivity as nutrient loss associated
with erosion is reduced.

7.3 Bocial

The reduction of sediment to Morro Bay would have a positive
impact on the biota of the estuary and the related positive
effects on tourism, aesthetics, agquaculture and local recreation.
This plan may also provide a focus for other projects which may
serve to further reduce sedimentation of the bay or actually
increase the tidal prism by dredging the bay. The increase in
plant cover and species diversity may also improve the economic
viability of ranching operations in the watershed.

7.4 Other Environmental Effects

During construction of any erosion control measures or structures
in the creeks, there will be some disturbance of wildlife and
some loss of riparian vegetation. The disturbance can be
minimized by completing construction during periods other than
the breeding season and mitigated with replanting to replace the
vegetation lost to the structural installation. Visual impacts
would be minimal. The sediment basin structure on Chorro Creek
would be designed and landscaped to produce a minimal adverse
visual impact and to increase riparian cover. Other structures
are not visible from roadways. However, they would also be
designed to minimize adverse visual impact. The remaining
practices would improve the appearance of the stream corridor by
increasing the vegetation in the area. A subsequent increase in
vegetation would also lower water temperatures thus benefiting
aquatic life. Table 12 presents the effects on resources of
principal national recognition. :
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TABLE 12. EFFECTS OF THE RECOMMENDED PLAN ON RESOURCES

OF PRINCIPAL NATIONAL RECOGNITION

Types of Resources

Principal Sources of
National Recognition

Measurement
of Effects

Air Quality

Areas of Particular
Concern Within the
Coastal Zone
Endangered and
Threatened Species
Critical Habitat

Fish and Wildlife
Habitat

Floodplain
Historic and

Cultural Properties

Prime and Unique
Farmland

Water Quality

Wetlands

Wild and Scenic
Rivers

Clean Air Act, as amended
(42 U.S.C. 185h~7 et seq.)

Coastal Zone Management Act
of 1972, as amended (16 U.S.
C. 1451 et seq.)

Endangered Species Act of
1973, as amended (16 U.S.
C. 1531 et seq.)

Fish and Wildlife Coordin-
ation Act (16 U.S.C. Sec
661 et seq.) )

Executive Order 11988,
Floodplain Management

National Historic Preser-
ation Act of 1966, as
amended (16 U.S.C. 1531
et seq.)

CEQ Memorandum of August 1,
1980: Analysis of Impacts

on Prime or Unique Agricul-
tural Lands in Implementing
the National Environmental

Policy Act

Clean Water Act of 1977 (33
U.S5.C. 1251 et seq.)

Executive Order 11990, Pro-
tection of Wetlands Clean
Water Act of 1977 (33 U.S.C.
1251, et seq.)

Wild and Scenic Rivers Act,
as amended (16 U.S.C. 1271
et seq.)

Nc long-term
effect.

Two structures
proposed in zone,
changes of use

No adverse effect

120 miles of fence
with management
changes will
benefit wildlife
cover

Increase sediment
storage

Not present in
study area

60 to 120 acres
would be converted
to a sediment
storage area.

Reduced turbidity
in Morro Bay will
benefit eelgrass

zone.

Increased wetlands
in sediment basins
and along creek
corridors.

Not present in

study area
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7.5 Irreversible and Irretrievable Commitment of Resources

The Chorro Creek site would be changed from strictly an
agricultural use to an integrated sediment storage, wildlife,
recreational, water infiltration area, and possibly some
continued agricultural use. The associated income produced
through agricultural use would be lost to the economic base of
the area. Construction, operation, maintenance and management of
the installed measures would require irretrievable commitments of
energy, materials, and finances.

7.6 Short Term Versus Long Terms Use of Resources

The proposed project is compatible with projected future long
term use of the area’s land, water, and other natural resources.
A possible short term impact of the project would be temporary
traffic pattern disruption and inconvenience to nearby residents
and tourists while the Chorro Creek sediment basin is
constructed. Ranchers in the area may need to defer grazing some
areas to encourage the establishment of vegetative cover in
disturbed areas.

7.7 Relationship to Land and Water Plans, Policies, and Controls

This plan is consistent with the San Luis Obispo County Local
Coastal Plan except that the Chorro Creek site may require a
change in the Land Use Ordinance from agriculture to the new
proposed use. Project installation would reduce the amount of
sediment reaching Morro Bay. It would promote the aims of
existing and potential users of the Bay as outlined in the Morro
Bay Agency Task Force (see Public Participation Section) minutes
and does not conflict with any of the group’s programs for the
Bay. ‘

7.8 Conclusion

It is possible to reduce the rate of sedimentation in Morro Bay
with the recommended plan. This plan was developed to minimize
environmental impacts but some questions still need to be
answered before the plan is fully implemented.

Implementation of the land treatment portion of the plan involve
changes in agricultural practices and changes in land management
which reduce impacts of agriculture on Morro Bay. Installation
of these practices should not cause significant adverse
environmental impacts.

The effects of the installation of the sediment basins on the bay
and surrounding areas would need to be evaluated during the
design process. Concerned agencies and the public would need to
be contacted and their concerns addressed during the design
process. The Environmental Assessment for the basins while
concurrent to the design process requires a different forum and
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procedure. The Morro Bay Agency Task Force and Friends of Morro
Bay are two groups addressing research needs for the bay. These
two groups would be instrumental in helping the environmental
process to go smoothly.

The public agencies, (federal, state, and county), which own
large amounts of land in the watershed could coordinate their
management plans to reflect the best management practices for the
uses that meet their goals and reduce sediment to the bay. The
Morro Bay Agency Task Force could be used to develop memorandums
of understanding and goals for the Coordinated Resource
Management Plan for the agencies and their tenants.
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8. CONSULTATION AND PUBLIC PARTICIPATION

8.1 Public Participation

A joint agreement under Public Law 74-46 between the Soil
Conservation Service and the Coastal San Luis Resource
Conservation District to provide an enhancement plan for Los Osos
and Chorro Creeks in the Morro Bay Watershed was approved by both
parties during August, 1987. During the same month, an initial
meeting was held in Morro Bay with interested watershed residents
and landowners. Thirty landowners and concerned individuals
participated in the meeting during which details and objectives
of the erosion control study were discussed.

In September 1987 a second project meeting was convened in Morro
Bay during which time a landowner advisory committee, comprised
of sixteen members, was organized. Reports and presentations
have been submitted to this committee at the conclusion of each
phase of the planning process for comments and guidance. A total
of nine land owner advisory committee meetings have been held in
Morro Bay with SCS, RCD, and Coastal Conservancy personnel from
study initiation through draft plan review phases.

The project and its goals were the subject of an article
published and distributed in the watershed area by the Telegran
Tribune (San Luis Obispo) during the early phases of the project.
Since that time, state, local, and private entities have been
consulted during various phases of plan development. Some of
this consultation occurred during meetings of the Morro Bay Task
Force.

8.2 Coordination with Other Agencies

California Coastal Conservancy

Personnel assisted SCS in photographing active and inactive
erosion scars during aerial flights over the watershed in order
to develop comparative information to further interpret the
results of available technical reports from private consultants.
This assistance helped in the identification of new gullies and
in the assessment of additional large scale erosion sources.

Morro Bay Agency Task Force

Results of SCS erosion control planning were presented before a
local task force organized by San Luis Obispo County to assist in
the determination of general impacts on Morro Bay. Maps,
sediment volumes to the bay, alternatives for treatment, and
sediment reduction from the implementation of these alternatives
were presented.
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City of Morro Bay Public Works '

Discussions with the Public Works Director were held to discuss
the city’s plans for water development purposes in the Chorro
Creek Watershed and how their plans might possibly incorporate a
sediment basin and wetland enhancement project which may have
potential for partial funding by the State Coastal Conservancy.

Philip Williams and Associates, Consultants in Hydrologyv

Preliminary findings of a study entitled "Sedimentation Processes
in Morro Bay, California (1988)" were presented by Dr. Jeffrey
Haltiner, (Principal, Philip williams and Associates), to members
of the landowner advisory and to SCS personnel. Coordination
between Philip Williams and Associates and SCS made it possible
to utilize data from the 1988 study to assist in the early
formulation of alternatives which will contribute toward the
development of an effective enhancement plan to control erosion
in the Morro Bay Watershed.

8.3 Distribution List for the Draft Plan

County of San Luis Obispo:
Supervisor Bill Coy
Steve Earby, Associate Planner
Ellen Rognas, Environmeéntal Coordinator
Connie Harms, County Schools
Stan Saude/George Protopapas, County Engineering
Richard Greek, County Agriculture
City of Morro Bay:
G.H. Nichols, Public Works
Jeff O’Dell, City Council
California Men’s Colony, Carmen Salvato
California Coastal Commission, Les Sternd
Cal Poly State University:
Dr. Tom Rice
Dr. David Chipping
Dr. V.L. Holland
Dr. James Vilkitis
Bay Foundation, Don Parham
Natural History Association, Jean Cartwright
Regional Water Quality Board, Bill Leonard
Assemblyman Eric Seastrand
Senator Ken Maddy
Cuesta College, Ken Fite
State Department of Fish and Game:
Bud Laurent
Karen Worcester
State Department of Parks and Recreation:
Dave Sears
Maryanne Showers
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Morro Coast Audubon Society, Phil Persons

U.S. Army Corps of Engineers, Stephen Fine

Nature Conservancy, Ken Wiley

California Conservation Corps, Tim Rochte

California Nat’l Guard, Camp San Luis, Lt. Col John Hageman
U.S. Forest Services, Los Padres Nat’l Forest, Keith Guenther
Pacific Gas & Electric, Wayne Brossard

Morro Bay Watershed Landowner Committee

San Luis Obispo Land Conservancy, John Ashbaugh

State Lands Commission, Gary Horn

Environmental Protection Agency, Suzanne Marr

Sierra Club, Dominic Perello

U.S. Fish & Wildlife Service, Brooks Harper

Water Resources Control Board, Craig Wilson

State Coastal Conservancy, Carol Arnold
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Date: 4/29/89

TO: TOM RICE
610 10th ST., SUITE B
PASO ROBLES, CA 93446

FROM: DAVID H. CHIPPING

PHYSICS DEPT.

CAL.POLY. STATE UNIV.

SAN LUIS OBISPO, CA 93402
RE: Morro Bay Watershed Enhancement Plan and Sediment Study, Morro
Bay Watershed: USDA Scoil Conservation Service

Dear Tom:

I have a few comments on the Erosion and Sediment Study, Morro Bay

Watershed. First of all, it wasn’t. The document was basically a
study of erosiocnal sediment sources, and said almost nothing about
sediment type, size allocation 1in the transportation process, and

relationship of sediment size and distribution to the suggested
mitigation measures.

The sediment production methods that Pillsbury and the SCS staff
used are fine in producing figures of sediment production tc the
channel, given a very heavy rain and sheet flow. The rest of the
numbers look like the result of juggling. For example, in Table E
stream banks are given 90-100% SDR’s, but exposed sediment in those
banks are commonly gravels and ccbbles of clder stream deposits with
a supposed SDR of 5% in Table G. There is a serious gquestion of how
much the scil grain size distribution of soils of Table F is
relevant anyway, given the contribution of C-horizon and decomposed
rock in both bank, deep gully, and landslide generated corigin. Much
of this rock is pebble sized, especially from the serpentines. Just
take a lock at the bed sediment in Los Osos Creek above the Los Osos
Valley Rd. bridge! I don’t think that this is a big thing however,
and maybe the figures are sort of nearly right.

If you 1look at bedlocad deposits in all middle and upper reaches of

major channels, they are both coarse and generally clean of very
high 1interstitial c¢lay fines. This certainly applies to middle and
upper Chorro, Los 0Osos, Dairy, and Bernardo Creeks. Sediments

moving through Los 0Osocs Creek into the Bay in 1969 and 1973 were
dominated by eroded Los Osos sand, and much of the sediment stuck on
Eto’s fields was very high albedo sand. Accretion of the flood
plain in the Chorro Willows was a major sediment loss to the creeks,
and is dominated by fairly clean sands. On the other hand, sediment
in the Los Osos Willows was muddier sand, much of the mud being
fines sheet washed from the agricultural lands that were receiving

the sands further upstream. I would consider SDR’s fcor sand in Los
Osos Creek to be guite high, and higher now that the channels have
been cut through the o0ld willows. You will note the increase 1in
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erosion and major headward erosion downstream of the Los Oscos
Willows since the channels were cut. SDR’s for gravel are low,
€iven the low gradient of the high order streams, and this can be
validated from walking the channels, but gravel delivery is not a
function of soil type in the watershed.

Section 9, on erosion and sediment yield at point source, is
excellent in 1its general treatment, although there is a sericus
question if figure 6/7 and figure 9 are pertinent, as sediment from
these areas is all sand and not entering the bay. This is not =a
very important contributor, according tec Section 10, but may be even
less important in fact.

—

Secticn 10 is good, but socme discussion of the effect of fallen
trees 1in channels comes +o the conclusion that they should be
removed. As this is a management coption later on in the text, some
words should be said in favor of Jjams. The blockage of a
straight-as-an-arrow channel is good, as it slows sediment down and
decreases bedload. Frequently small meadows are generated upstream,
stabilized by dogwood and willow, and these will persist. They will
act as filters, which are a suggested mitigation. Streams meander. .
always have.. always will, and no management at moderate cost will
prevent much of +this bank erosion. Clean up may create more
problems, as in the removal of root balls from banks, and the bed

- damage caused by the machinery and crew.

i
—
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Sections 12 & 13 lets the guys get cut their handbook and have fun.
I have noticed that bank tread-down by cattle is a probiem too, but
worry if fence will be a problem with blocking game access to water.

Section 14 is again good, although I have no way of wvalidating their
spreadsheet values. I 1like all the revegetation suggestions,
provided there is also some botanical sensitivity and we don’t turn
the creeks intoc BOTANY FROM HELL. In other word, don’t use all the
wrong grasses like every federal revegie project of the past.

The snow pea idea won’t work, as the farmers orient their raows with
the <=un. Anyway, all the major rain events take place in Januar
and February when most everything is either bare or just sprouting,
and the preliminary plough is usually 0.K.

The section j on urban is well noted, but should not be worth making
a political issue in Los Osos, as almost no sediment makes it to the
Bay. I can generally validate this.

The whole sediment basin idea is here given a mixed review. I love
the idea of large basins just above the bay entry points, and hate
the concept of upper elevation basins. Take, for example, the
sediment fans above the Cuesta -CMC reservoir. . They are very, very
coarse deposits of fast and flashy floods. This is not material
that 1is generally g€oing to go far down the channels. and will
resemble material entering sites 2-5 of figure 6, Enhancemernt Plan.

This will do 1little to strain out the fines, do to high in-basin
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turbulence during bypass, will produce a significant sediment
disposal problem, and will do seriocus harm to riperian zones and to
surrounding habitats. (We have 7 or 8 listed plants in these areas).
In addition, the bedload-deprived water bypassing the basins will
gain sediment carrying capacity, increasing channel and bank erosion
downstream. This will provide zero gain for a lot of pain.

The Chorro Creek site 6 is good, provided I am thinking the same as
you guys. I would envision less of a hole in the ground and more of
an extension of the willows, coupled with removal cof the bcrdering
diversion levee and the development of a dispersal distributary
system upstream of de dark woods. If you just want a big hole in
the ground you will be below water table much of the year, will
possibly do ugly things to the Morro Bay water wells, and might
suffer other complications, and therefore a little more description
of the intended basin idea is MUCH needed. A small problem of
backwater will develop whatever you do, so think wet houses in the
middle and upper Chorro plains when you do an engineering model.

Warden Lake 1is perhaps not worth the bother. The 80 inch culvert
already causes the lake to fill, and water backs up to well within
site o©f Las Osos Valley road in the 2-yr flood (or sa). The lake bed
is full of fines, and the flat valley floor upstream and the wierd
channellized streamlets crossing the ranches allow in-channel

.sedimentation to take place. Turri Ranch 1is always playing

patticake with a dragline due to 1in-channel siltation. All the
significant sediment comes from Los Osos Creek. A more effective
dispersal would be to remove the through channels in the Los Osos
Willows, fill Turri Road to above flood grade, and use toc Willows as
a sediment trap like they wused +tco be. Buy some land at the Los
Osos- Warden confliuence, and put in more riperian vegies. On the
other hand, entrance turbulence to a planned lagoon at Warden would

low, and fines entrapment would be somewhat increased, but it is
really a question of how cost effective this wcould be.

regard to the basin analys1s, what 1s going on in Appendix C%
What is the justification of a 10¥ partition factor between Column 3
and Column 8 in the spreadsheet. Are you assuming exactly identical
sediment producticon relative to size distribution from all sources
in Column 1°%. Are we to believe that sediment from the banks of a
rapidly gullying Order 2 stream will be identical to that from a
snow pea field relative to partition efficiency of the reservoir?
No way! Even more incredible is the partition of 10% applied to all
of the basins, including steep gradient basins such as San Luisito
and Pennington. Warden and Pennington 1lie 1in totally different
energy zones, with completely different sediment size distributions.
As  this appears to be a main factor in regard to cost efficiency
calculations, the whole section should be reevaluated.

Appendix A looks good, and would reflect SCS experience relative to
general conservation cost efficiency. Good stuff.

Well, Tom... that brings me to the end of direct comment on the
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documents, and as you can see, I think they need a little work. A
comment or two on the philosophy behind this approach might be in
arder.

Obviously anything that SCS and the Conservation District can do to
implement normal conservation practice must be of help to the
watershed, and <the costing work calculated in the documents appears
to be sound, although out of my province. However the pattern of
sedimentation into the bay cannot be calculeted on the basis of
cumulative annual events, where the normal event is the average
event. The giant floods probably bring in 90% of the sediment
delivered within a 530-yr interval, mainly in the space of two weeks.
You will remember +that the oyster beds at Grassy Island where
covered with 2 feet of slit in 1973 in a single event. You guys
must therefore concentrate on how creek bed modifications will
intercept the upper bound discharge event, and especially on the
efficiency of capture of silt and fleocculateable clay fractions that
will be bound for the back tidal flats on the inbound tide. It is
my opinion that basins will work less efficieatly than a heavily
vegetated riperian zone such as Chorro Willows, but that fines
bypassing will take place in very great volume. The trees will do a
wonderful job of removing . bed and saltation load, and in addition
will increase upstream base level aggradation on the floocd plain,
but also increase upstream flood stage. A small sediment basin will
be filled quickly. Before anybody commits to a basin purchase,
please answer the questions relative to sediment entrapment
efficiency for large events compared to riperian filters, the amount
of fines bypassing, the impacts on backwater, and the availability
of sediment disposal sites for basin cleaning.

There may be some other considerations that will complicate life,
such as water diversion projects on the Chorro watershed. If these
g€o through, the wvalue of upstream sediment basins might increase
relative toc protection of downstream diversion in normal years.
There might even be an cpportunity to combine functions.

Sorry this is all a little rushed but your postcard reminder arrived
a few days before comments were due, (Thanks!) and I zapped this
together.

All the best

E;ZZ;ZM2V7/ éﬁ%“%?“//‘7:
avid Chipping



